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STUDIES ON PHALAENOPSIS, III 

P. EQUESTRIS (SCHAUES) EBICRB. F.. P. UNDBNU LOHER 
P. LUEDDEMANNIANA SEICHE. F., P. MARIAS BUBS. 

AND P. MICHOUTZIl ROLFS 

By EDUAttOO QmaUMBiNC 
CAic/. Natural Ntstory Oii>wu>n 

Htpartment of Agrienlturf a/wi ComiMrtt, Manilu 
FIVE FLATBa 

This paper is the third series on studies on Philippine species 
of Phalaenoptis,^ under the sections Zebrine and StmroglotUg. 
It c<»nprise8 the following species: P. equestris (Schauer) 
Reichb. f., P. lAndenii Loher, P. Lueddematintatui Reichb. f., 
P. Mariae Burb., and P. MichfOlitzii Roife. Many years of study 
of Philippine orchids gave me an opportunity to restudy the 
above species in their living ctmditions, particularly the Reiehen- 
bach’s species. This paper includes also a brief discussion of 
excluded and doubtful species. The following are excluded for 
two reasons: (a) species which were erroneously credited to 
the Philippines, and (&) species which have not been seen by 
the author. 

Various sections of Phalaencpaia have been proposed. Piit* 
zer ‘ proposed five sections, of which three are represented in 
the Philippines (EuphaiaenopBia, Zebrinm, and Stauroglottia). 
The two other sections {Prohosotdtotdes and Antenniferm) are 
also represented birt by Introduced species. 

Roife* has proposed the sixth section (Emeraida), which is 
represented in the Philippines by introduced species, and which 
is no different from Pier’s Antenniferm. 

‘Previous pspen. I: Phil. Jour. Sd. 74 (IMl) 176-16S, f platsi; II: 
Phil. Jour. Sei. 7« (ZMl) 81-97, a platoe. 

‘Flltser, is EnpL « Pnatl, Pflanzenfvn. H S (1S80) SIB 

*Iii Velteh, Man. Ordi. Pi. pt 7 (1891) 17. 


tut 
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JC«ir to the eoetiono of PkiJeonopoie. 

1. Pauls much brasdar than aeptls and contnetod at tha bate. 

S. Ulddla loba of Up with two eirrhi «> two divaricate lobes at the aptx; 

without proboseislike rosteUum — ■ fft^dtolaanopait.* 

2. Middle lobe of lip without apieal appendages: with probosdslike 

roiteUnm _ ProboiwdWdse.* 

1. Pauls equal to, rarely smaller than, sepaU; middle of Up entire, 
without apieal appendages and without proboseislike rottellnm. 

2. Claw of without appendages. 

8. Middle of lobe of Up ovaU; upper aocface smooth... SiaMroploKic.* 
8. Middle lobe at Up oblong: upper surface with a erest oi hairs. 

Zebriitaa.' 

2. Claw of the Up with a pair oi slender appendages AMUimiferw.* 
■eetlMi MAimOOLOVm Mum 

Sepalen und Petalen aiemlieh glaich, melst 1 farblg, Endlappen der 
Lippe nngeteilt, qnei veriireltert, eft am Grunde mit tahlreiehen fadigen 
Foretsatsen, s. B. Ph. Periohii Rdih. f. eus Blrma.* 

JCsff to the Phih'ppino epaoiet. 

1. Leaves green; middle lobe of lip ovate 6. P. oqueotria. 

2. LeavM marbled and barred with silvery gray: middle lobe of lip lubor- 

bteidar _ . _ 9. P. Lindtnii. 

rOALABIOPSia CqVESTBn (Sclumu) Betcbb t. PUte 1, Bf. U *>•<• t- 

Phalaenoptia tqveetria (Scatter) Riuckb. f. in IdniuBs 22 (1849) 
864; Luotu in Paxt. Flow. Gar. 2 (1882) 174; ReiCBB. f. in Walp. 
Ann. 8 (1882) 662; 6 (1864) 880; Miq., FI. Ind. Bat. 8 (1889) 
690; RBtCBB. f. in Hamb. Gartens. 16 (1860) 116; DcCBamiB in 
Jour. Soe. Imp. et Gentr. Hort Par. 6 (1860) 869, 8 (1862) 727; 
Rucrb. Zen. Orch. 2 (1662) 4; Naves. NovIb App. (1882) 
242; AlRB, Orch. 2 (1908) 229, 6 (1918) 216, ex Merr. Enum. 
PUL FL ^ 1 (1925) 418; SCHISCHRE, Die Orchideen (1927) 
587. 

* Section proposed by Bentham. PbUlppme apeclee under thia lection 
pidtlished in PhO. Jour. SeL 74 (1941) 178-187, two plates; PhiL Jour. 
Sei. (1941). 

* SMtion proposed Pfttser, in Engl. A Pnntt, Pflsnsenfam. II 8 (1889) 
212; typified by P. Lotei Heiehb. f. 

'Section proposed Schsuer [see Engl. A PrantL Pflanienfsm. II 
6 (1889) 212]; typified by P. Pariahii Seiehb. f., end by F. eguestrif 
(Sebauer) Rekhb. f. 

'Section proposed by Ffltser, loe. dt.; typified by P. Lueddemanmons 
Reiehb. f. 

* Section propoeed Iqr Pfltser, in 1889, wbUdt was based on P. ontmnefera 
Reiehb. f. whl^ Is now made a synonym of P. omeraUa Reiehb. f. (1874). 
Aecording to Veitcb (Man. Orch. PL pt 7 (1891) 17] Rolfs prepaged the 
section EtmeraUa ter species with a pair of Blender appendages in the 
idaw of the Up. Section Esmeralda was, therefore, prop<wed 17 yean 
after Pfttser h^ proposed Ue section Antemti/ora. 

‘ ntUer, loe. eit 218. 
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SUamaloltiM tqtutirU Scbavb in Nor. Aet. Aead. N«t Cor. 1» 
SnppL 1 (1848) 4SA 

PhalainoptU ra$ta Lindl. In Cud. Cnn. (1848) 671, <«nt «t(; Put 
Mtc- Bot 16 (1846) 60, 189, Uxt nU; hiwu In Put Flow. Gnrd. 
8 (1888) 178, t 76; Ebceb. 1 in Bot. Zdt 10 (1862) 678; Home, 
m. Oreh. PL (1867) PUlua. 7; Hoot, in Bot Hag. 86 (1860) 
t 6616; Lbm. in Steti. Flow. 8 (1868) t. 666, in DL Burt 10 
(1863) HiK. 11; VAN HooTR in Fi. d«i Serm 16 (1866) t 
l$iS; Jennmob, Orch. (1876) t. 67; Burs, in Tin Carden S3 
(1822) 119 (ucl. var.) ; Voat, Phan. Cnming. Philip. (1885) 160. 
Rev. n. Vue. Filip. (1886) 270; RoLn; in Card. Ckron. II 26 
(1886) 276; Wasneb & Wut, Oreb ARi. 6 (1887) t. S68; Votch, 
Han. Oreh. PL pt 7 (1891) 84; Aheb, Oreh. 1 (1905) 102. 

Pheloenopst* rosea Undl. var. (eueaspts Rouii in Card. Chron. 26 
(1686) 276] Vsnea, Han. Oreh. PI. pt 7 (1891) 84. 

Phalatwpne ttmeralda Goan, in Diet Icon. Oreh. (1898) Phalaen. 
t 6, non Reichb. f. 

PhalaenopaU eonestrii (Sehaner) Reichb. £. var. Ituaupis REiCRa. 
f. in Card. C%ron. II 16 (1881) 688, in I’Orehidoph. 1 (1881) 60; 
Aheb. Oreh. 2 (1908) 280. 

PhuUianoptiM efueetne (Sdiaoet) Reichb. f. var. lewootanthe Reichb. 
f. in I'0rehid<^h. 8 (1^) 490; AUBs, Ordi. 2 (1908) 230; Ames 
A QuiB. in Phii. Jonr. Sci. 62 (1988) 454. t 6. figw. 7*6; t iJ, 
fig. 6 . 

Tho original description reads as follows: 

Sterna very short Roots sreeniah or purplish, fleshy. Leaves flashy, 
light green or dull green, 2 to 4, oblong, elliptk'OHong or oblong-obovate, 
Bsusily 10 to 16 cm, up to 21 cm long, 8 to 6 cm wide, the spex recurved, 
■uhseute or obtuse, sli|d)tly narrowed to the base. Scapes lateral, arising 
from between the lower leaves, simple or branched, 16 to 47 cm long, 
few> or many-flowered; the rachia purplish, terete. Flowers odorleu, 2.6 
to 4 cm across. Pedicellate ovary sknder, iriiite with pale green U the 
base, lA to 1.9 cm long. Sepals and pe^s spreading, nearly equal in 
■i» and sheqiie, white flushed with rose purple at U\e oentec and especially 
near the base. Sepals oblong-lanceolate, 18 to 14 mm long, 6 to 7 mm 
wide, the apex obtuse, and raCier broad at the base. Petals narrowly 
rhomboidal, obtuse, 18 to 14 nun long, 8 to 9 mm wide, eomewhat con- 
stricted at the base. X.abellum tri-lobsd; middle lobe ovate, acute or 
briefly acuminate, fleshy, entire, without apleal appendages, wi^ a depree- 
ai«i at the middle, 11 to 12 mm long, 8 to 9 mm wide, rose purple, daricer 
purple at the tip and flashed with little orange at the base, the margins 
often reflexed; lateral lobes small, Iluear-spathulatei oblique, recurved, 8 
to 8 mm long, 2 to 2.6 mm wide at the widest portion, white flushed 
with pale rote purple, often streaked with purple lines within. Callus 
fleshy, Bubquadrate, white, or yellow dotted with flame loaiiet or moroeeo 
red. Coinmn terete, curved slightly, white with rose purple above, 8 to 
9 mm long, the beak long and white. Anther cap broadly ovate. PolUnla 
2, ^ipsoid, eream-eoiored. Capsules linear, 6 to 7 cm long, excluding the 
p^ieels (lA to 2 cm long), 0.6 to 0.8 cm In diameter. 
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Phiuppinbs, without locality, Cuming tost (in herb. Brit. 
Hub.; specimen not seen) . Batan ISLAND, Mt. Iraya, Bur. Sei. 
80793 Ramoe. LUZON, liocos Norte nt>vinee, Ban^, Bur. Sei. 
7780, 87818 Ramos; without locality, Lgon 8401: Isabela Prov* 
inoe, Palanan Bay, Bur. Set. 81188 BterUor; Bataan Province, 
Ht. Mariveles, Elmer 6861, WHliams 876, For. Bur. 8880 Meyer, 
ilferr^ 8849; Lamao, Bur. Sd. 8048, 5805 Cuzner, Bur. Sei. 
1895 Foxworthy: Rizal Province, without locality, Lofcer 8588; 
Jalajala, Bur. Set. 11981 Robinson & Ramos; Antipolo, Bur. 
Set. 49887 Ramos: Manila, Bur. Sei. 85571 Quisumbing (living 
plants from Riaal Province, typical of var. leueotanihe Reicbb. 
f.) : Laguna Province, Santa Maria-Mabitac, For. Bur. 8908 
Curran: TayebM Province, Mt. Tulaog, Ramos & EdaHo, s. n. 
1917; Cariguran, Phil. Nat. Herb. 8880 Vanoverbergk; Mt 
Pular, Bur. Sei. 19408 Ramos; Guinayangan, Bur. Set. 80775 
Eseritor: Camarines Sur Province, without locality, For. Bur. 
88888 Alvarez, For. Bur. 18888 Curran: Albay Province, Mayon 
Volcano, Bur. Sei. £881 Meams. Bohol, Bur. Set. 1S8S McGre- 
gor. Mindanao, Davao Province, Baganga, Bet*. B. F. Black 
26; Todaya, Copeland 1£88; Lanao Province, Camp Keiihley, 
Clemens 5688, CAMIOUIN ISLAND, Mambajao, Elmer 14847. 
The species have been reported also frmn the islands of Samar, 
Leyte, Negros, Cebu, and Panay; no records from Palawan or 
Mindoro. A common and widely distributed species, altitude 
from sea level to 800 meters. It is called in English "Rose 
colored Phalaenopsis,’' and locally “rosea.” The plant flowers 
throughout year, but more profusely during February to 
This species is peculiar 1^ other Phalaenopsis in pro- 
ducing young plants on the old stems and old roots. Scapes 
need not be cut after flowering as from these old onM new 
branches are developed producing flowers. The species is 
endemic. 

Two varieties have been recognized by Reichenbach f. {leu- 
eaepie and leueotanihe) ; leueaepie differing from the species in 
its smaller flowers and in having more deeply colored midlobe 
of the Up; and leueotanihe differing in the color of ftowers being 
white. The difl!erences being in color only, the two varieties 
have not been recognized in this paper, 

Pholaenopeie equestris is a typical reprMentative of the sec- 
tion Stauroglottie. The species Is characterized by its Ityht- 
green or dull-green leaves, some forms resembling those of P. 
aphrodite. The flowers are small, wi^ petals and sepals with 
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practically tiie same color and shape, usually whit^ llushad with 
rose purple. The labellum Is trilobed, with the middle lobe 
ovate, entire, and without appendages. 

PHALUNWaa LINDSNlt Mer. FUrte 1, If 1; Hri* 4, a^. flUa a 

Phaltunopna IAnd«ini LousR in Jour. d«f Oreb. S (1895) lOS; 
Orchis 1 (1907) 89, Alf- *7; Rout In Oreh. Rer. IS (1908) 930, 
IS (1907) 296; Ahss in n>a. Jour. Sel. 4 (1909) Bot. 699, Orsh. 
S (1916) 217, ex Merr. Enum. PhD. FL Ft. 1 (1986) 414; G. 
WiiaoK in Ordt. Rer. SO (1922) 864. 

The original d^ription reads as follonv: 

Phiilaenops^ LindenH Loher.— Cette noowUe eipOee eet dSdleS A M J. 
Linden par I'exploratenr qne ia dScoaverte, «t qul en donae la dSMriptlon 
nivante: 

Foiia oblonga, albldo^arsentea, viridi*maenlata: pedunenll pnrpnrei, 
bmtelt parvla, aentia; perigonii phylla exteriora et iateriora aubaequalla, 
diovata aubcUrata, obluaa, albida (venue nerrum medium lubroiea); 
labelli tripartiti lobi lateraka nbfslcati, oblongi-obtual, venue basin intC' 
rionem msenlis surantiseis, scstello vel ealio bitobo suraatisN maeulsto; 
lobus intermediue cordsto-rotundatua breviter scuminstus, striw quinqne 
pnrpureie, baei albidue, medio euperiori amethratinus. 

C^te esp4ce rappelle un peu pat eon fenillage le P. SehiUeriana maia 
elle a In feuillea beauconp plue Otroites, 4 peu pr4a gladioUee; quant 
aux fleun, eilea se rappro^ent beaueoup a cellea du P. rosea, mas diet 
sent beauooup plus grendes, presque dmiblea. En oulre, elle e’en die* 
tinguent par let eoioris du labelle, qui a le lobe antdrieur arndthyete vif 
avee la bate roM pale; nt organa eet aenaiblement arronde, biidvement 
aeumind tandia que dene le P. roasa il a la forme d’un loeanm- 

U. Lcdier remarque qu’aucun autn Phalaenopaia ne eroit danc I'endrtrit 
on ae rencontre la nounlle eipdee. 

Habit similar to P. equestria. Leaves oblanceolate or nar> 
rowly oblong-obianeeolate, subacute, 17.5 to 20 cm long, 2.5 to 
4 cm wide, deep dull green, marbled and maculated with silvery 
gray above, purpli^ beneath (resembling somewhat tiiin leaves 
of P. SehUleriana). Scapes few>iiowered, simple or branched, 
much longer than the leavra, 20 to 50 cm long. Flowers odor* 
less, 3 to 8.6 cm across. Pedicellate ovary, slender, 2 to 3 cm 
long. Sepals and petals white, flushed with li^t rose purple, 
each marked witit 5 to 7 defined purple lines. Dorsal sepal 
oblong-elliptic, obtuse, 14 to 15 cm long, 6 io 8 mm wide. 
Lateral sepals oblong-ovate, falcate, obtuse, 14 to 17 mm long, 
7 to 9.5 mm wide. Petals obovate-spatiiulate, broadly obtuse, 
13 to 15 xnm long, 8 to 10 mm wide at the widest portion. 
Labellum trilobed; middle lobe suborbicular, apieulate, 10 to 
12 mm long, 9 to 12 mm wide, mallow purple with 5 or 7 well- 
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defined radiating rhodamine purple lines, the base and apiculum 
white; lateral lobes Tiarrowly oUoag, subspathulate, dilated at 
the apex, obtuse, 7,6 to 9 mm long, 2.5 to 8 mm wide, white, 
flushed with phlox purple at the apex, and dotted with ferru- 
■ginoue at the base. Colmnn terete, 7 to 9 nun long, ndiite, the 
anterior surface rhodamine purple. Callus disc-shaped when 
spread out, white dotted with ferruginous. Anther cap broadly 
ovate. PoUinia tiro, ellipsoid. 

LugON, Benguet subprovince, Baguio, For. Bur. 81ti, BlXi 
Curran, WilHamM J947 bis, Phil. Nat. Herb. 7984 Quisumbing. 
The species is endemic. It occurs at higher altitudes. It 
flowers f r<un March to August. 

Phalamoptis lAndenii is perhaps s natural hybrid between 
P. equeatris and P. Sehilleriana. 

Rolfe suspected it also to be a natural hybrid of the two 
species mentioned. The marbled and maculated leaves except 
and shape suggest those of P. SchUleriana, though the leaves 
of this species are more delicate and tiiinner. The flowering 
habit is that of P. equeatris. The general habit of growtii, 
size of flow»s, details ot the flowers except the middle lobe of 
the lip suggest those of P. equeatris. The absence dl P. SehU- 
leriana in regions where this species grows is rather weak 
arpiment in favor of the parentage of tills species. It is, 
however, possible that P. SchiUeriana may have existed in these 
regions where P. lAndmii now grows. We have a parallel case 
of P. SchiUerianorStvartiana and P. aphrodite var. Sondenona 
d Mindanao. Whether the species in question is a natural 
hybrid or not, it is conclusive that P. Lindenii is a distinct 
species. It is closely allied to P. equeatris, differing markedly 
in Ite marbled and maculated leaves, and the shape d the 
middle lobe of the lip. It ie not allied to P. SchiUeriana because 
d the absence d apic^ appendages at the middle lobe of the 
Kp. The species was dedicated to Mr. M. J. Linden. 


Scpolaa tuid PeUlen zlemlich fleidi, iiMiitmi nut fsrbicen QuerUndem 
eat hellem Grand, EndUppen d«r Uppe angeteilt, Unger nk brelt. HUi- 
ba Pk. tunuttrena Eorth. Rsdih. f. no* Sumatra und Pk. LuddemanHiana 
Behb. f. von den PhiUppinaa, beide oft geaogen. Mwle Pk. ipecioM Rchb. 
f. (Pig. 218 links) /<-PlTna. loe. dt. 212. 

Leaves green. Middle lobe d the lip longer than wide, the 
upper surface with a crest of hdrs; petals and sepals barred. 


Oreb. Rev. is (1006) 280. 
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lypifled in the Philippines by Phaiamopeie Lueddemanniana 

Beichb. f. 

X*y to the PhUippiae ipeeioe. 

1. Labetium oblong m oblong-obUnMoUte. 

2. nowm 4 to 6 cm leroii; donal Mpal oblong or obloag-elliptle, 
unto _ . 10. P. Lueddemanniana. 

8. Flowen imnllw, not more Oieii a cm neraH; doml d^al narrowly 
oblong, obtOM 11. P. Uariae. 

1. Labdliim rhombiO'ipetnlete. . -.. 18. P. UiehotiteU. 

nUUSTOrea LVDOmAHNlANA aelelib. t. Ptate I. if*. >-•: Plete a. 

Phalaenopeie Lueddemanniana BmcnB. f. in Bot Zelt. SO (106S) 
144. in Card. Chron. (1896) 484; Mows in Flor. A Fomol. (1865) 
867, f. 854; Ijsii. in III. Hort. 18 (1866) Mlae. 81; Edit, tn Proe. 
Boy. Bort Soe. B (1866) 187; Otto In Hanb. Garioni. g1 (1865) 
470; G. B. tn Belg. Hort 18 (1865) 229; CaBK. in Bee. Hort 44 
(18TO) 890, t; Rolfs la Card. Chron. II 86 (1886) 877, in Lin* 
denia 8 (1886) 95, t 54, B (1898) 68. t 565; VEITCR, Man. Oreh. 
PI pt 7 (1891) 80, teat eut; CooN. tn Diet loon. Ordi. (1899) 
Phalaen. t 5; Amm. Oreb. 8 (1908) 280, 6 (1915) 817, ox Merr. 
Enum. Phil. FI PI. 1 (1985) 416. 

Phaiaenoptie Lueddemanniana Reidib. f. rar. deHeata RstCBB. f. la 
Card. Chron. (1886) 484; Binu. in The Garden 28 (1882) 119; 
ROLFB in Card. Chron. n 26 (1886) 877. in Llndenia 8 (1892) 68, 
tub t 555, ■ AUEI, Oreh. 8 (1008) 881. 

Phalaenopeie LueddemanU Boxau. ex Navel, Novle. App. (1882) 
248, iphalm. 

Phalaenopete Lueddemanniana Batem. in Bot Mag. 91 (1666) t 
5555, Second Cent Oreh. PL (1867) t, iU, non Reichb. f.; Van 
Hovtr in Fi. dee Serrei 14 (1865) 63, 1 1555. 

Pheiaenopeie Lueddemanniana Reichb. f. ■abvex. delieata VElTca, 
Man. Oreh. n. pt 7 (1891) 80. 

Phaiaenoptie Lueddemanniana Reichb. f. var. hieroglj/phioa RucBi. 
f. In Card. Chron. Ill 8 (1887) 686: Edit, in I’Orehidopb. 9 (1889) 
197; RoUB in UndenU 8 (1892) 63, anb. t 555; Ahes, Ordi. 8 
(1908) 281. 

Phalaenopeie Luedd e m a nniana Reichb. t. eubvar. kieroplpphiea 
Vercb, Man. Oreh. PI. pt 7 (1891) 81. 

PhtUaenoptie Lueddemanniana Beichb. t. var. eehroeea Rbcbb. f. 
in Card. Chron. (1866) 488; Canx. in Rev. Hort 44 (1872) 891, 
fig, Ai Buna, in The Garden 28 (1882) 119; Bolts in Gard. Chron. 
U at (1886) 277, in Undenia • (1892) 68, rab. t. 555; Ana. 
Oreh. 8 (1908) 288. 

Phaiaenoptie Lueddemanniana Reichb. f. ettbrar. eehraeea VancH, 
Man. Oreh. PL pt 7 (1891) 81. 

phalaenopeie Lueddemanmana Baidib. f. var. pnlehra RaCBB. f. in 
Card. Chron. 11 4 (1876) 86; Bubb. in The Garden 88 (1882) 119; 
Bolts in Gard. Chron. II H (1886) 277, in Lindenia 8 (1892) 
64, rah. t 555; Ahsb, Oreh. 8 (1908) 282. 
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Phaia0tupH$ Liuddemanniana Reiehb. f. lubvMr. pulekra VtstCB, 
Mta. Onh. PI. pt. 7 (1891) 81. 

PhalatTutptig LiMddtmanniatia Rclehb. t. tm. pitrpurca Amu A Quis. 
in PhlL Jonr. Sel. 41 (19S2) 494, t ». JO, t*. 

Pkaitunoptit Boxallii Rbchb. f. in Gard. CSiron. It 19 (1888) 874; 
RcaJU In Gird. Chron. 11 88 (ISm) S76| VsrrOH, Man. Oreb. PI. 
pt 7 (1891) 86; Ant Oreh. 8 (1918) 216, tx. Merr. Enum. Phil. 
FL PL 1 (1928) 418. 

Th« original description reads as follows: 

Phataeneptis Lutddemanniana slf. Ph, sumatrana* Eorth. et Kchb. ftl. 
(tebrinas Hort Bof.), et vwZoeeae Telim. et Binnd. Mpslie tepalisque 
eunuto-oblongis aeotia, labeQo tripsitit^ partitioniboa lateraliboa lignlatia, 
apiee axeiaobidestatia, extna medio ombonato earhiatia erectia, partiGone 
!^<B ab unffue aagaato oblonsa antiea i^iiee otrinque anfulata, a«n 
dantata, aeu aarrata, formeata ante baain a« apiee earinata, oarinia nunc 
aerratia, antiM pllia cireomdata, papnlia aerlatla as liffuUa bifldia dnabns 
a diaco Inter partitiones poatieas la baain partStiooia mediae, colomna 
uWi»iaa basi angnlata. 

Diese Art blCnte snerat bel Hem LCddemann in Paris (Boulevart des 
Gobdlna), der aie von den Philippinen einfCbrte. Sie ist eine sehr schSoe 
Pfianae. Die Lippe and SSuIe alnd amtH^yatlarbig. Die Sepaleo und 
Tepalen ebenso nod mit rielen braanen Querbinden. 

Ein herrlicbes Exemplar mit grossen sun^gen Blittem and einem 
dreibl&Giigen und einem einblilthigen BlUtitenitiel tab bei Herm Dr. 
Pattiscm in London, S. Johns Wood, 10, Cavendish road. Ferner aah ich 
die Pfianae in BlQthe bein Herm Dap, High Croaa, Tottenham und m 
Knoapen bel Herm Low, Upper Clapton. 

A«f alle FSUe iat sie eSne gUnsende Acquisition fOr unaere CUrten. 
Icb laaae dahin geatellt ob nicht einmal Mitt^ormen aich seigen weiden, 
welche die Verelnignng mH den (^ngenennten awei Arten nSthig machen, 
wu indeseen nicht sehr wahrKfaelnlich.— JtciCHB. Bot Zeit 88 (1866) 
148. 

Stems short. Roots greenish. Leaves 8 to 6, somewhat 
shining, fleshy but not as fleshy as P. amabilio, pale green or 
yellowish green, oblaneeolate or oblong-oblanceolate, 10 to 16 
cm long, in some forms up to 88 cm long, 3.6 to 6 cm whle, 
in some cases up to 7.6 cm wide. Scape few-flowered, usually 
unbranched, 6.6 to 10 cm long, up to 80 cm sometimes; ii^uncles 
greenish. Flowers usually odorless, in smne forms fwiticularly 
the Sorsogon form, fragrant, 4 to 6 cm acroas. Pedicellate 
ovary slender, pale green, 2 to 8 cm long. Sepals and petals 
spreading, white or yellowii^ background, sometimes suffused 
with phlox purple, and marked with transverse bars of amethyst 
purple (in sMne forms with ferruginous bars). Dorsal sepal 
oblong or oblong-elliptic, acute, 2 to S cm long, 1 to 1.6 cm 
wide. Lateral sepals oblong or oblong-ovate, falcate, acute, 2.2 
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to 8 cm lonsr, 1 to cm wi<ie. Petals sUghtljr smaller toao 
the sepals, elllptic-«v^, acute, somewhat constricted at the 
base, 2 to S cm kmg, 1 to 1.8 cm wide. Labellum fleshy, 
trilobed; middle lobe narrowly oblong or oblong-oblanceolste, 
entire, 1.8 to 1.6 cm long, 0.6 to 0.8 cm wide at tiie widest 
portion, white or purplish, with toe tip greenish, with a crest 
of white hairs on toe surface (these limited or extended), and 
a thin keel at the base; on the disk between the lateral lobes 
are a series of minute fleshy scales (few or many) with two 
forcepelike appendages in ftont, these white or phlox pink; 
lateral lobes erect, llgulate, t}i>ically double*toothed at the apex 
(we have a series from simple witlMHit tooth to deeply double* 
toothed). 6 to 7 mm l<mg, 2.2 to 8 mm at toe base, white wito 
mallow pink or orange near the base. Column terete, davate, 
white, toe base ilfldit phlox purple, 12 to 13 mm long. Antoer 
cap ovate, pale lumiere green. Poliinia two, ellipsoid. 

Luzon, Nueva Vizcaya Province, Dupax, Bur. Sei. I11S6, 
Jim McGregor: Pangasinan Province, Mt Isidro, For, Bur. 
8362 Cumm & Merritt: Bulacan Province, Nonagaray, Bur. 
Sei, 13046 Ramos: Manila, cultivated. Bur. Set. 84548, 84543 
Quiaumbing (living plants from Mt. Mariveles, Bataan Prov- 
ince) : Bizal Province. Pasay, cultivated, PkU. Mat. Herb. 8079 
Quieumbing (living plants fnmt Montalban, Bizal Province) ; 
without loeal^, Loher 14650, Bur. Seu 3069 Ramos: Laguna 
Province, San Antoni<s Bur. Set. 20443 Ramos, For. Bur. 19272 
Curran, Loher 6005: Tayabas Province, Mt. Binuang, Bur. Sei. 
28551 Ramos & Edaho; Mt. Pular, Bur. Sd. 19364 Ramos; Sw- 
Bogon Province, Mt. Bulusan, Elmer 15768. POLILLO (Tayabas 
Province), Bur. Set. 10437 MeGregor. Lbytb, Tacloban, For. 
Bur. 12452 Danao. 

A common and widely distributed species, epiphyte, at low 
altitude to 60 meters. 

Phalaenopsis Lueddemanniana is a variable species, partic- 
ularly in color. While In the typical forms the sepsis and 
petals are transversed by ban of amethyst purple, in some 
other forms these bars are ferruginous and in otoers purplito 
with no bars ; toe background may be white or yellowish. As 
toe differences between P. BozaUii and this species are merely 
in toe color of ttae flowers, P. BoxaUU is reduced to synonymy. 
There are five varieties which ha^ been described; tmt as the 
differences are in color only, sizes and absence of bars on toe 
petals and sepals, all are not recognised here. The species hat 
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as interesting flowering habit; the flowers last two or three 
weeks on the plant, and opening one at a time. It starts 
flowering usually in November, and is in fall display during 
December to January. It is not unusual to And the plant in 
flower during February up to July. The species is named in 
honor of M. Lfiddonann, of Paris. 

FHALASKOrUB MAUAl Mato 1. S«. 1: PUl* 4, Sfc. »-lS. 

PkaUunopsit Mariat Bubs, in Wsmer A Will Oreh. Alb. 2 (1888) 
t. SO et tub. t Sr; Roue in Gterd. Chron. 11 26 (1886) 277; Hoox. 
f. in Bot Mss. Ill (1887) t. SM4; Vsnca, Usn. Ordi. PI. pt 7 
(1821) 82; Ridl. in Jour. Lias. Soe. 81 (1896) 292; Akes in HtU. 
Jour. 9el • (1918) Bot. 484, Oreh. S (1916) 217, ex Herr, in 
Jour. Roy. A^t. Soc. Straits Branch, %eeUl No, (1921) 197, ex 
Herr. Enum. Phil FL PI. 1 (122S) 416. 

Phalatnopait Afanae Buib. Tsr. al6a Amks A Quis. in Phil. Jour. 
Sei. 66 (1936) 461. plate t. fyt. S A 4; plate A, Hgt. 8 to 27; 
plots 7, fig. g. 

The original description is as follows: 

Pkalamoptu Martae. Epiphytal. Plant stemlesB, with flat s6rial cling- 
ing roots. Leavte deflexed, distichous, oblong or Ugulate, acute, sontewhat 
channelled, two inches or more in width, stoutish in texture, daiA green, 
gloeay, (Xmmrely striate. Seape radical, bearing a rnsny-Aowend drooping 
raceme, shorter than the leaves, and proceeding from their axila Plbwere 
ai medium sue, elegantly coloured; eepalt narrowly-oblong, bluntish, about 
an inch long, toe lateral ones slightly falcate, vtoite, with about six bold 
transverra bars or blotehM of a deep chocolate red, the basal spots ma- 
genta-coloured like the lip; petals shorter, broader and more obovate, 
marked in a similar manner, but witb fewer blottoes, the colour being the 
same as in toe sepals; obovate oblong, apiculate, convex, somewhat 
constricts at the ddes, of a rtto deep magenta-rose, t^ middle lobe plane 
not pilose. Column short, white, without fringn at the apex. 

— ^Bubb. in Warner A Will Oreh. Alh. 2 (1888) t. 40 et sub. (. 87. 

Pholasnopsts (Staurogtottts) Marias,- catile breviisimo, foUis oblongls v. 
late linran-oblongii apleibus aeutu saepe recurvit basi nno iatera auii- 
enlatis, panlcola gracili longe peduneulata plurifton, floiibus Ik poll. laUs, 
sepalis petalisqne sitoaequalibut hneari-oblongis obtuiis slbis vl<daeoo- 
faactatls, labelU Idili Uteralibns angustis eornlformibus subneurvls mag- 
nflms inflaxis, intermedio oblongo purpureo albo marginato basi fl-ealearato, 
disco vilUs eroetii onuto, columns medio constrieta, apiee nuda. 

—Hook. p. in Bot Mag. lit (1887) t iMj. 

Roaembles P. Lueddemanniana in habit. Leaves linear ob- 
long-oblanceolate, acute, 19 to 40 cm long, 4 to 7 cm wide, dark 
green, shining above. Scape sparingly branched, few-flowered, 
18 to 50 cm long; peduncles and ra^is slender, 2 to 2.5 mm 
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in dlnmeter. Flowers odorless, sometimes slightly fragrant, 2,8 
to 8 cm across. Pedicellate ovary slender, white, to 1.6 cm 
long. Lateral sepals obliquely eUiptic-ovate, t^tuse, apiculate, 
1.6 to 1.7 cm long, 0.8 to 0.9 cm wide. Dorsal sepal narrowly 
oblong, obtuse, 1.4 to 1.7 cm long, 0.7 to 0.9 cm wide. Petals 
^ptic, obtuse, 1.8 to 1.6 cm long, 6.6 to 8 mm wide. Labellum 
fleshy, 8-lobed; lateral lobes obliquely oblong, erect, incurved 
towards the column, 5 to 6 mm long, white, purple and retuse 
at the apex and base \ middle lobe obovate, broad at the apex, 
8 to 12 mm long, 6.6 to 8 mm wide at the widest porti<m, 
prominently keeled in the middle longitudinslly, the keel clothed 
with haira on the anterior part, phlox purple except the margins 
and hairs. Column white, 7 to 8 mm tong. Anther cap broadly 
ovate. PolHnia ellipsoid. 

Mindanao, Lanao Province, Camp KsHhley, Clement eSS. 
Clement, t. Davao Province, Davao, Loher SOU; Bukidnon 
Province, without locality, Bur. Sei. tlASS Eteritor, Bur. Sei. 
84781 Qvdmmbing (cultivated in Manila) ; Mt. Daiirig, Bur. 
Sei. 81889 Eteritor: without province or locality, Bur. Sei. S6SS 
Mrs. Lyons (cultivated in Manila). In addition to above I have 
flowers in liquid from plants collected in Cotabato Province 
and from Jolo. The two collections from Dupax, Kueva Viz* 
caya Province, Luzon, made by McGregor, previously identifled 
as P. Manas, belong to a form of P. Lueddemanniana. 

This species is closely allied to P. Lueddemanniana Reichb. f. 
from which it differs in the size of toe flowers and in the obtuse 
sepals and petals. While toe ^ical labellum of P. Luedde- 
manniana h^ oblong middle lobe, in this species k is obovate, 
wito the apex much broader. The sepals are chartreuse yellow 
with 4 or 6 chestnut transverse bars. The plant blooms during 
June to Septemb», usually in July and August A white 
variety was reported by Ames and Quisumbing, and this differs 
from toe species in its flowers (pure white except toe yellow 
tips of toe sepals and petals). It is known locally as “filer de 
la maflana" because of Its habit in blooming early in the 
morning. The species is dedicated to Mra. Burbidge. 

PAolMHopm Afioholttsii ROLR in Gsrd. Chron. XU • (ItoO) 197, 
In Jonrn. dM Oreh. 1 (1890) 198, in Oreh. Bar. IS (1908) 829; 
AMU, Oreh. S (1918) 817, sz Merr. Bnum. PUl. P). n. 1 (1986) 
416; Ames * Qua. in mi. Jour. Set. 68 (1938 ) 464-466. plaU S, 
Hgt. 1 and 8; platt t, ILpt. SB to U; plet» it, fig. t. 
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The orifinal description ie u follows: 

From Mean. F. Sander A Co^ St Albani, came a map of orehidi, 
embraeing aotne fine forme of CatUeya Gaakclllana, C* Dowlana, C. Kli*' 
■oni, and G. Seh^eldlana; aleo Masdevallia Ametlana (Vaitchi s Tara* 
lenee}, apricot colour; ansraecum arUcolatum, pure white, the flowers 
about 1 ineb across; and Pkalaenopait ttiehoUtcH, the flower of wbidi is 
greenish white, the long and rather narrow Up white, with eoane iulra 
and a yellow crest; the leaves are ovate, and ahiny>gr«en, about T Inehai 
In lengUi. — Kotra, loe. dt 187. 

Hertw P. Lutddemannianm habitu. CauUs abbrevlatns, paueifoUatus. 
Folia ^Iongo.«btaneeolata, ad basim sentim angustata, eamoaa. Seapi 
brevet, aimpiieea, paueUIoti. Flores suhflavidi et sine maculls. Sspala 
lateralia oUique ovata, acuta. Bepalum dorsale oblongiMllipticum, ehtu- 
Bum. Petals crvato^Uptica, fareviter nnguieulsta. Labellum trildsatom; 
IdBi lateraies erect!, lubQuadrato-oblongl, aplce bldentato tmneato; lobus 
intemediua rbrnnhico-spathulatus, infeme unguiculetus, apice obtuse trl- 
dentatus; discus supra medium papiUis capillifomlbus numerosii omatus. 
Cdlumna flavsda. 

Habit similar to that of P. Lueddemanniana Reichb. f. Stem 
Abbreviated. Leaves oblong-oblanceolate, 13 to 17.5 cm long, 
6.6 to 7 cm wide, broadly obtuse at the apex, gradually topering 
to the base, pale green, fleshy, thick, very slightly rig^d, some* 
what conspicuously nerved with yellowish nerves. Scapes 
simile, short, few-flowered, 3 to 6 ^ long, appearing in the 
axils of the leaves or at the base of ^e stem near the roots: 
rachis very short. Flowers odorless, 6 to 6.6 cm across, yel- 
lowish, and absolutely without transverse bars on the sepals 
and petals, 1 <»* 2 opening at a time. Pedicellate ovary mar- 
guerite yellow, about 3.8 cm long, the ovary terete, not twisted. 
Lateral sepals obliquely ovate, acute, apiculate, 8.2 to 3.8 cm 
long, 1.6 to 1.7 cm wide, 9-nerved. Doi^l sepal oblong-elliptic, 
obtose, 3.2 to 3.3 cm long, 1,6 to 1.6 cm wide. O-nerved. Petals 
ovate-elliptic, obtuse, about 2.8 cm long, 1.7 cm wide, with 
shortly stalked base which is about 4 mm long, 7-nerved. 
Labellum fleshy, 8-l^i>ed ; lateral lobes erect, 8ubquadrate-<^long, 
with a prominent flei^iy callus above the middle, bidentate at 
the truncate apex, about 8 mm long, cadmium yeUow; middle 
lobe rhombic-apathulate, about 1.9 cm long, narrowed below 
into a distinct claw about 7 mm long, obtusely tridentate at the 
apex when spread out, the irregular margins minutely crisped- 
undulate, nuuguerite yellow; disc (between the side lobes) with 
a Ugulate sharply bidentate callus which extends (in the middle 
of toe claw) into a median high keel dentate in fron^ and 
wi^eh is succeeded by an irregular longitiniina! cluster of hair- 
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like ptpillc. Column about IJi cm long, marguerite yellow; 
antiier white. 

Luzon, Manila. Bureau of Science orchid house, Bur. Set. 
S557M Eduardo Quitumbing, February 3, 1932. 

A living plant of this species was sent to tiie author by Mr. 
P. E. Shafer, an orchid en^usiast of Cebu, who purchaUd it 
from a peddler in Cebu. Ita origin is unknown, but is doubtless 
Philippines. 

A species with the habit of P. Lueddemmniana Reiehb. f., 
differing conspicuously in its yellowish flowers with absolutely 
no bars on the sepals and pet^s, and in the rhombic-spatulate 
middle lobe of the labellum. 

EXCLUDED SPECIES 

PhaUu»ap$ta eor»u-««rvi Blunw apud Kavb. Nona. App. (1SS2) 24S. 

Pkalaenopti* dalinoM Ralehb. 1. apud Navks, Novia App. (1882) 
248. 

Pkalaenoptii Devritsicna Raichb. f. apud NAWES, N»via. App. (1882) 
248. 

PKala«nop$%» h*b* Reiehb. f. apud NAVES. Novia. App. (1882 ) 242. 

PhaUitnoptit L^wii Reiehb. t. apud Navu, Novia S^p. (1882) 243 

Phala«w>p»i» Paruhii Reiehb. f. apud Naves, Novls. App. (1882) 
248. 

Phala«w>p»u eumatnina Korth apud Naves, Novia App. (1882) 242 

Pkabutii>p»u violaoea Teijm. A Binn. epud Naves, Novia App. 
(1882) 243 

DOUBTFUL SPECIES 
Phaubnwbis pasciata Reiehb. f, 

PAoIaenopna faaeiata Rbxchb. f. in Card. Chron n. a 18 (1882) 
184; Botnc in Oreh. Rev. 18 (1005) 225; Ames, Orch. 5 (1015) 
217, ex Merr. Enum Phil. FI. PL 1 (1025) 414. 

The original description is as follows: 

This It like Phaiaenopait eumotrana in the eh^ of the light yellow 
•epale and petala, which have numerous cinnamon ban. The lip has 
•ulphur.eoloai lateral diviaiona which are rctun, and have a blunt keel 
wtldi a knob parallel to the anterior margin. Between both on the disc 
it a number ot retrorte toothletted orange plates, and two conical papula 
tonatnating in brUtlea stand before the base of the median partition 
The latter ia oblong ligulate (blunt), witti a deep, abrupt, membranoue 
keel Hie anterior part of It It light purple, the aupertor orange. There 
ia no enahlon of hairt, aa in P. tumatrvae and Liddamanniana; hence, 
according to artificial character!, it might be regarded aa nearest to 
PKalatwpait vicUteaa, yet the diape of the eepala and petala ia markedly 
different The eepala have no median keels onuide. The top of the Up 
la totally diitinet alto. Leavtt and rooti are aaid to be quite like tboae 
of PhafaMMopeit LUddamanidana. 
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Aa it tf, we uimot now bat regard it m diatinet, Uiough quite prepared 
to have one day a rebuke by the ocenrrenee of acme intermediate type. 

■~-H. G. Kcaa. f. 

Phalamopsiii /aeeiaUt, n. ap.— ^paia tepaiiaque obion^a (d>tti8ia: labelii 
partitionibna lateraiibna divarioatia retnaia com apienio latere antieo eal* 
loaia, partitione mediana oblongo-iignlata apice obtunoBcnlo acuta, lamellis 
in eristulaa aoIuUa in baai; iameUi eonipreuo-eonieii anataUa in baai, 
partitionia anticae earina a baai partitionia madianae in diacun, ibi 
abruptsa; eoiumna baai ntrinque diiatata. Barba in iabelli apice nuQa 
Potia et radicea Phalaenopaidia Liiddemanmanae. Sepaia ae tepala aul- 
pbnrea atriie cinnamomeia. Labelll partitionca iateralea auiphyreae pune> 
tolia pallidia cinnamomeia paucia PartiUo mediana poatice auranttaea, 
antiee paillde violaceo-purpurea. Coinmna baai utrinque purpurea. — Ex 
Fhilipp. inaul. Imp. ct Low. H. G Rehb. f— K bickb. t. toe. dt. 184. 

No materi«l of ihia species has been seen. Reichenbach f. 
gave the origin of this plant as Philippines, imported by M^rs. 
Hugh Low and Co. Reichenbadh f. further states that the species 
is near P. Lueddemanniana. Judging by the color of the flower 
and the description of the flower parts, the species belongs to 
the BoxaiHi group, P. Lueddemanniana differing in the absence 
of hairs on the crest of the keel of tiie middle of the lip. The 
absence of these hairs cannot be used as distinctive and specifle 
character, as this feature is very variable in P. Lueddeman- 
niana. A critical examination of the type, if existing, may 
prove it to be a mere variant of P. Lueddemanniana, which is 
a very variable species. 

PUALAENOPSIB rUSCATA Rotchb f. 

PhvdaenoptiM fiucata SiaciiB. f. m G»rd. Chron. 11 2 (1874) 6: 
RoLPS in Ordi. Rev. 13 (1906) 226; Ambs, Orch. 8 (1916) 216, 
ex. Merr. Enum. PhU. fl. PI. 1 (1926) 414. 

Pholatnopeis denisutna Coon, in Gerd. Chron. lit 28 (1899) S2; 
Coon, in Diet Icon. Orch. (1899) PhaUenop (. 6. 

The original description is as follows : 

Once more a few Phaloenopsie-now-adaya a very unuaual source of 
XMtidcadon. It appears to have very large leaves, and I suppose that 
the inflorescence may be like that of P. evmu-eervt, since the plant was 
weQ compared with It The flowers are yellowish, mottled with brown, 
and very fleshy. The lip le quite peculiar, and the lateral sepals are not 
so much extended as in P. eormmwwi I have to thank for It Mr. Bull, 
who introduced it from the Malay Peninsula. — H. G. Rchb. f. 

Aff. P. eomu'Cervi, radidbna brevibus; foUia amphissimis oblongis obtuse 
aentis (psdnnenlo omit P. cormt'cervif ) ; flodbus mediocribus iiloa spedei 
dictae acquantibus; aepalis oblongis obtuse aeutls; tepalls cuneato^oblongls 
obtnds; labelio trlpartito. partidonibas laterallbns ligdatis ratuals utiinqne 
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unidenUtia, Utere inferiore medio ombonatia, partltione media oblonsa 
eeota, per medium carinete; calls bidentato io bast, poatpoaita lifoal 
ariatata atrfnqoe, eolumna baai exangntata. — Reichb. p. loe. eit 6. 

The origin of P. fuaeata was reported as the Malay Penin> 
sula; that of P. denisitma aa Philippines. I have on hand 
material of so called P, fuaeata, an imported plant from Sin' 
gapore. If my material is indeed a fuscata, it is distinct, and 
is closely allied to P. Lueddemanniana. Ko matertel of P. 
denisiana has been seen. 

PHALAaNOPsiB FALLENS (LiiuU ) Reiehb. t. 

PKataen«psi* paUent (Lindl.) Reichb. f. in Walp. Ann. S (1B64) 
982; Rolpb in Gard. Chron. 11 2S {18S6) 278, in Orch. Rev. t 
(1900) 327. 18 (1908) 226. 

Prieboaiottu pollen* XJMim. in Jovr. Hart. See. B (1650) 84, in Paxt. 
Plow. Card. 1 (1850) 16. 

Stsuropits paUtnt Reichb t. in Hamb. Gartens. IB (1860) 117, Xen. 
Onh. 2 (1862 ) 7; Nates. Norla App. (1882 ) 248. 

For many years this species was ascribed to tilie Philippines. 
It does not occur in the Archipelago, and Rolfe, loe. eit., has 
shown that the type could not have come from the Philippines. 

PBAi.AEMOPau BEiCHSNBACBiAMA Reichb. i. and Sander. 

Phalanupwia ReioftenbocAtana Reichb. f. ft Sandek in Card Chron. 
U IS (18S8) 686; RoLra in Ondi. Rev. is (1906) 226; AKas, Oreb. 
5 (1916) 218, ex Kerr. Enuni. PbU. PI. PL 1 (1925) 4ia 

No material of thia species has been seen. According to 
Rolfe (Orch. Rev. loc. cit.) Mieholitz stated that this species 
is a native of Mindanao. By its description it is perhaps a 
P. Lueddemanniana. 

PUALAENOrSIS TEITCHIANA Beichb. f. 

PhaUanopHxt Veitekiana RUCHB. f. in Gard. Chron. (1872) 935; 
Bukb. in Floral Mag. 16 (1876) t. SiS; Vbitch, Man. Ondi. PL 
pt 7 (1898) 47; AMES, Ordi. 8 (1916) 218, ex Merr. Enum. niil. 
PL PL 1 (1928) 417; G. WILSON in Orch. Rev. SO (1922) S46. 

Rolfe suggested that thia species is a hybrid between P. 
SehUleriana and P. equestris, and mentioned the fact the middle 
lobe of the lip has anchorlike appendi^fes. An examination of 
the type, which 1 have not seen, will tiirow U|^t ot its status 
and ito relation to P, Gertrudas, which is a natural hybrid 
between P. squestris and P. SehUleriana. 


” See Aisai In Phil. Jmr. Sei. 4 (1909) BoL 699. 




niUSTRATIONS 

|Th* Miorcd dnwlnti w«n siwlii by Hr Prdro L lUmea ud tbt lin* dnwints by Hr 
Rlwrdo C. idnriUr. totfc rdratiflc iDurttaton of tb* MoUiral HUtoty HuMan) 

P£An 1 

Fuu 1. PhataenoptiM fqueiUie (Sehnuer) Reicbb. i. Front view at flower, 

X 1. 

2. Phalafnopng Lindenk Loher. Front vetw of flower, X 1. 

3. Phaiamopait Lutddtmtmniana ReSchb. f. Front view of typical 

flower, X 1 

4. Pkalamopttg LueddemanniatM Beiebb, f. Side view of flower, the 

form with greenish baekgresnd, x !• 

6. Phataettepeia Lusddemannta-na Relehb. f. Front view of flower, 

the BotMu form wKh ydlow bsckgroond and ferruginous bars, 

X 1. 

€. Pholoenopsis £.weddmannra»a Reidib. f. ^de view of lip, x 2. 

7. PhalaenopBU Afarfos Burb. Front view of flower, X 1. 

8. PAoidenopsw Uiehohttii Rolfe. Front view of flower, x 1- 

Flatb 2 

PfMtiunopsit t 9 ue»tri$ (Sdtauer) Beiehb. f. i, habit of the plant, one- 
third natural size; S, from view of flower, x 1; S, side view of flower, 
X 1; 4> dorsal sepal, x 2; (, petal, X 2; S, lateral sepal, X 2, 
r, si^ view of column, X 2; 8, front view of column, x 2; 9, iabellnm 
from above (stretched out), X 2: JO, anther cap, from above, x S, 
jl, anther eap from below, x 6; 12, pollinia, x 6* 

PLA.n 8 

PhalaenopatB Lu«dd«fnanntana Reiehb. f.: 1, habit of plant, x 0.6; 2, 
dorsal sepal, x I, 8, lateral sepal, x t> 4, petal, x 1; 2, one form 
of labellum (expanded), x 2; 8, another form of labellum (expanded), 
X 2; T, still another form of labellum (expanded), x 2; 8, side view 
of column and labellum, X 2; 2, front view of column and labellum, 
X it JO, antiier eap from below, x S; JJ, wither cap front above, 
X 5: 12, pifllinla, X b, 

Plate 4 

Pkeiaenopaia hktdtnii Loher: 1, dozaal sapid, x 2; 2, lateral sepal, X 2: 
a, petal, X 2; 4, labellum (expanded), x 2; 5, front view of column, 
X 2; 8, side view of column, x 2; f, antiier eap from above, x S; 
a, an^er eap from below, x bi 2, pollinia, X 10. 
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rftclMHopau Manat Burb.- 10, dorul np»l, X 8; U, Uienl Mpal, X 8> 
tt, petal, X 2; if, front view of colvmn and labellnm, x 2; U, 
laMlon (expanded), x 8; If. tide view of column and UMOum, 
X 2; H, anther cap from abmm, x S; Jf, antiur cap from below, 
X S; if, poUiaia, x 10. 

Phalatnoptv Miekoliitii Btdfe; if. doteal tepal, x li to, liitnal 

X 1; fi, petal, X 1; tt, Ubdium (opanded), x 2; tS, tide view of 
column and tabellom, X 2; Af. front view of column and labellum, 
X 2; tS, anther cap from above, x S; M, poillnia, x 6. 

PLaTE 5. PBALJUBMOTSIS LiNHNtI LOHB 

Fio. 1. HabH wHh leavee and flowtra, much reduced. 

2. Portion of leaf ehowlng maeulatlona and tip of infloreaemeo with 
buda and opened flower, alichtlp enlarged. 

























NOTE»/)N THE ANTHELMINTIC PROPERTIES OF THE' 
LATEX OP PAPAYA (CARICA PAPAYA LINN.) 

AND OP “ISIS” (FICUS ULMIFOUA LAM.) 

By Mabcus a. Tubanoui AiKi Uabiano Babaca 
Of tht Bureau of Scieneo, ManUa 

According to Tavera (1892), Guerrero (1^1), and otlier 
botanical writers. Uiere are many species of plants in the Phil- 
ippines which are of medical importance. Some of these plants 
are of known therapeutic value and appear in contemporary 
pharmacopoeias, according to Valenzuela, Conoha, and Santos 
(1948). There are others, however, the efheacy of which has 
not yet been accurately determined. 

The purpose of this paper is to record the results of a study 
on the an^elmintic pr(H>ertiM of a few common plants'. The 
latex of the following nine species representing three families 
was examined: (1) Moraces — ^Ptcus balete Merr., F. nota 
(Blanco), F. odonia (Blanco), F. pitifera Wall., F. tUmifolia 
Lam., CasiiUoa eUustica Cm., and Artocar^ iniegra Thunb. ; 
(2) Sapotaceie — Aehraa zapota Linn.; and (S) Caricaceas — 
Cariea papaya Linn. Several members of the genus Fieus 
were included in the study because of thetr systematic relation- 
ship with Ftctts doliaria, a South American wM fig, the latex 
of which has been proven to be an efficient anthelmintic against 
ascarids and ^churids. In the case of papaya, according to 
Tavern (1^) and Befger and Asenjo (1940), the crude latex 
has long been known to have anthelmintic properties, but the 
available literature does not show that its efficacy has been 
critically .tested. 

METHODS 

CoUaction and preservation of latex.— L&Ux samples were 
obtained by wounding the trunk, stems, and unripe fruits of a 
plant with a clean knife and placing the partly coagulated 
milky juice that exudes in a bottle containing sodium benzoate 
dissolved in normsJ salt solution. The proportion of latex to 
salt solution was 4 to 1 and the final concentration of the 
sodium benzoate 1 per cent The samples were kept at room 
temperature and used within one week after collection. Some 
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samples were mixed with two to three volumes of alcohol and 
the precipitated proteinates were filtered off, dried over calcium 
chloride, and ground into coarse powders. 

In vitro teats. — The samples were screened by means of the 
worm-digesting metiiod ci Robbins (1930). Cme or two live 
Ascar^ lumbncoides collected from swine were immeraed in 
a 5 per cent emulsion of latex, or 1 per cent emulsion of 
proteinate derivative, in Ringer’s solution. Another set of 
worms immersed in Ringer’s solution alone served as control. 
The parasites were then placed in an incubator at 87° C. and 
examined at one-hour intervals for any evidence of anthelmintic 
effect. 

In vivo teats. — The samples that showed marked anthelmintic 
activity in vitro were selected for further study. These samples 
were tested for toxicity by feeding them in large doses to 
guinea pi^ and rats. If found nontmcic, they were given in 
varying amounts to young dogs and human volunteers infected 
with different kinds of intestinal worms. Th^ were mixed 
with two volumes of water and a little amount of sugar and 
given early in the morning on an empty stomach foUowed after 
one or two hours with sodium sulphate, l^e humui cases 
were worm-egg-counted before and two to three weeks after 
treatment. The dogs were wonn-egg-counted before treatment 
and on &e third day after treatment they were sacrificed and 
examined for parasites. The feces of all the cases passed 
during the first twenty-four hours after treatment were collected 
and sieved for the presence of woims. 

BESULTS 

In Table 1 are summarized the results of tiie tn vitro testa. 
Of the nine species of plants tested only Conca papaya and 
Ficus ulmifolia were found to possess marked an^elmintie 
properties. The others were either inert or only aiij^tly active. 
The Ascaris worms placed in the latex of Cortea papaya and 
of Ficus tdmifolia were either dead or moribund one hour aftm* 
immersion, and their cuticles showed the presence of small 
blisters in several places. Some of these blisters eventually 
ruptured, allowing &e reproductive organs of the parasites to 
protrude through the openings. The worms appeared much 
distorted, later undergoing more or less complete disintegration. 
Worms plMed in 1 per cent emulsions of the proteinate deri* 
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Tabis of ttu lattx of Cariea papaya aitd of Fieut vlmifoUa 

on intoofanol wontu in man 



‘Hires persons were given Fiem uhnifolia latex in doses at 
15 to 80 mils each. They all passed dead worms during the 
flrst day of treatment The two cases infected witii iiseom 
were found to be free of the parasite when examined three 
weeks later. Of the three individuals infected with Trichum 
only one was completely cured, but tiiere was an average reduc- 
tion of 91 per cent in the Triekuria egg counts ctf the otiier 
two. There was no significant change in the hookworm egg 
counts of the individual infected with hookworms before and 
after the treatment. The efficiency of latex <a Fiau uhni- 
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folia in tids smaU series is thus 100 per cent against Atearit, 
98.6 per cent against Triehurit, and 0 per cent against hook- 
worms. 

Two persons in the papaya group and one in ^e Fictta group 
passed some pinworms (Entorobius vermieulans) along wilh 
other dead parasites, indicating that the saps of Cariea papaya 
and FHem vlmifolia also have enter<d)icidal properties. 

The ascarida recovered from the fteces of the dogs and the 
human cases showed blisters and ulcers on thdr cuticles, and 
some were broken into fragments and in advanced stag^ of 
degeneration. A few Triehuria were also blistered, but their 
bodies were intact. The pinworms did not appear damaged 
externally. 

DISCUSSION 

'Hie results of the various tests show that the anthelmintic 
properties of the saps of Cariea papaya and Fieua ulmifolia 
are similar to thc»e of higuerolatex, as reported by Caldwell 
mid Caldwell <1929). Brooks and Brown <1942), and others. 
The latex of f teus idmifoUa appears to be more efficient than 
papaya latex, but unfortunately it ia difficult to obtain in large 
quantities. Both products were well tolerated by the cases 
treated, but one contraindication against their use is the pres- 
ence of open lesions in the digestive tract This is due to the 
fact that the effective anthelmintic principles are proteolytic 
enzymes <ficin and papain) which are capable of digesting not 
only live worms but also injured mucous membranes. 

SUMMABY 

The latex of Cariea papaya and of Fiem ttlmtfolia out of nine 
species of plants tested was found to possess anthelmintic 
properties against ascarids, trichurids, and pinworms. Papaya 
latex was 100 per cent effective against tiie dog ascarid, 79.6 
per cent against human Aeearia and 71 per cent against 
Triehuria. The lat«c of Fictta ulmifolia was 100 per cent 
against Aaearia and 98.6 per cent against Triohuria. Both 
products were Inactive against hookworms. 
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THE TREATMEKT OF FASCIOLIASIS IN DAIRY CATTLE 
AND IN INDIAN BUFFALOES WITH HEXA- 
CHLORETHANE AND KAMALA EXTRACT 

By Pedbo G. Retueszo* 

Of ^ Diviaioii «/ Parantology and ProtonaiUogy 
Bur$au of Animal Inibutry, Manila 

FaadoUuil, or liver rot, is one of the most destructive of 
the ]»nsitie diseases d ruminimts in the Philippines. It is 
caused b; either one or both of Faadola kepatiea Linn, and 
F, giganiiea Cobbold which infect upwards from 1.66 to 19 per 
cent of cattle and/or carabaos, Bubdhta buhalis Led;. (Robles, 
1982; De Jesus, 1988; Araiiez, unpublished). Alone, this 
scourge has been responsible for tiie condemnation of no small 
number of liver portions or even of the whole organ, apart 
from the considerable loss caused by retarded growth, lowered 
milk production, curtailed breeding activity, emaciation, and 
death of infected animals. Thus, it is an economic problem 
of great concern both to the stockman and to the veteHnarian. 

Owing to the above considerations, and in keeping with the 
general program of this institution of finding cheap expedients 
(and where known, to determine their relative efficacy) for the 
treatment of the more important parasites of livestock, hexa- 
ehlorethane-kamala extract mixture was tried against this in- 
fection in dairy cattle and in Indian buffaloes, Bubalus buffeltu. 

REVIEW OF THE UTERATURB 

Although tile discovery by Jehan de Brie of Fasciola hepatica 
as the causative agent of sheep liver rot was made as early as 
1879, it was in the nineteenth century that the treatment for 
this disease really gained impetus and has since engaged the 
attention of various workers throughout tiie world. Grassi 
and Calandruccio (1884) appear to have pioneered in the 
medication of this scourge in sheep using extract of male fern. 
Giving orally a single dose of 5 grams d ethereal extract of 
male fern kt 60 grams at the ethereal tincture, these workers 
observed the expulsion of numerous flukes in the feces after 
24 to 48 hours and the disappearance after the third day of 
tiie eggs In the dung and of ^e adult worms at autopsy. Two 
years later (1886) Perroneito tried the same experiment. 

^ Member of the Faculty of the College of Veterinary Science, UnWendty 
of the Phillppinea. 
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While he got marked reduction in the quantity of eggs in the 
dejecta, he likewise obtained some unfavorable effects on the 
host i»rticularly severe flatulence which, fortunateb', subsided 
is about an hour. Aiessandrini (1908), however, observed 
differently. Using also extract of male fern in two severely 
infected sheep, he got a disheartening result — the death of both 
parasites and hosts. In the same speciea of animal KaiUiet, 
Moussu, and Henry (1911) uaed 5 grama of the ethereail extract 
in 25 ec of oil given in from 1 to 4 doaea on auceessive days. 
Finding it effective, titey suggested its use at the dose rate 
of 1 gram of the extract per 5 kilos of body wei^t. Mont- 
gomerie (1925) found oleoresin of aspidium in mUk an efficient 
flukecide for the adult worms, but Is rather ineffectual for 
the immature parasites. 

In cattle Borini (1911) tried the ethereal extract of male 
fern consistently getting favorable results in light infections 
but not in heavily infected cases with cachexia. 

After these early experiments, a number of proprietary 
products of male fern appeared in many European markets 
under the trade names of ‘‘distol" (manufactured in Hungary), 
“danistol” (believed to be similar to diatol), “fascioHn,” “avi- 
sciolina,” "fllmaron,” etc. Distol was recommended by Marek 
(1917) and by Kraneveld (1926). Only lately Swanson and 
Goo (1936), Alicata, et al (1940), and Alicata (1941) found it 
effective against fascioliasis in cattle, but the milk a^uired a 
bitter salty taste that lasted for a few days. Danistol ia much 
more expensive and yet no more effective tiian distol, according 
to Montgomerie (1^6). 

Other nonmale fern preparations had also been tried, like 
calomel, sodium salicylate, compounds of arsenic, phosphorus, 
mercury and antimony, tetrachlorethylene, carbon tetrachloride, 
kamala, hexachlorethane alone and the latter’s combination wltii 
tetrachlorethylene, fllide acid, kamala extract, and inert In- 
gredients, but, save for the last seven, all had been found 
ineffective. Carbon tetrachloride whidi gave aatisfactory re- 
sults to Ernst (cited by Chopra and Chandler, 1928) and to 
Montgomerie (1928) in sheep was considered by Hutyra and 
his associates (1988) and by Monnig (1988) to be dangerous 
for ruminants and rather toxic for cattle, producing central 
necrosis and fatW degeneration of the liver especially among 
fattened animals and those with hypocalcemia, in advanced 
pregnancy, and in lactation. Kamala, while effective, waa 
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observed by Alicata, et al (1940) and by Alieata (1941) to 
produce profuse and weakening diarrhea which lasted for as 
long as two weeks. 

Hexachlorethane alone was well recommended by De Blieck 
and Baudet (1928) and by Noller (cited by Monnig, 1988) for 
cattle fascioliaus. While found to be highly efflcacious by Hilz 
and Stable in doses of 20 to 80 grams per 50 kilos live 
weight, according to Hall as cited by Alicata (1941), it was 
observed by Kolier and V Alicata to cause colic in milch cows 
feed on concentrates, or «dien given in high concentrations. 
Marek (1926), Thiene! (1927), and Alicata (1941) combined 
this flul^ide witii tetrachlorethylene, fllieic acid, and kamala 
extract, respectively, while Vianello (1987), Pegrefll (1939), 
Rosenberger and Slesic (1942), and Olsen (1948, 1944) mixed 
it witii inert ingrodients. Olsen used hexachlorethane in 
aqueous suspension with bentonite as a drench which, although 
he claimed to have gotten highly encouraging results (91 per 
cent efficiency) over hie one-day treatment for fascioliasis hepa- 
tiea, was found in Hawaii ^at the "results with this method 
have not been very satisfactory” (Alicata in a personal com- 
munication to the writer January 12, 1946). 

MATERIALS AMP METHODS 

The subjects for Oils study were forty-eight dairy cattle 
(mostly grades) end four Indian buffaloes belonging to the 
Swiss Dairy Farm at Caloocan, Rizal, Philippines. The con- 
cern had formerly about a hundred of these animals but many 
died of fascioliasis prior to the treatment. Hexachlorethane 
and kamala extract were given in capsules at the rate of 10 
grams and 1.75 grams, respectively, for every 30 kil<» of body 
weight. The total dose was divided into approximately equ^ 
quantities and was administered orally over two successive 
days following an overnight fasting (Tidl>le 1). Feed was 
likewise vdthheld at least three more hours after each dose. 
As it was thought that therapia steriUaans magrui might be 
possible with a single treatment (for practical purposes) , four 
of tbe cows were given the total amount only once (Table 2) 
instead of distributing it over a two-day period, as sug^ted by 
Alicata (1941). In two others the total dose was given daily 
for two consecutive days. Single injections of 20 per cent eal- 
cium-borogluconate solution were given the antmals tiie better 
number of which were poor riaks. 



]ier to Jdlot bodg iceigkt ttivaUv dutnkuUd or«r a ptriod. 





Refueno: Treatment of faeoioHaeie in cattle, etc. 29 


n.t 



StSSStS 8SSS8 888888 

§*§§i<iii s§<si 


•»•••»* - *8 


M • 8 


ysssnsn 8 qsr 8 S8as8s 


sssssas asB83 ssasaa 


S88SCSS SSSS8 885898 
98 8 8888 8S838 388838 


8888368 8&&S3 633888 


988S833 5S58S S858SS 
8886893 8S83S 3S3833 


SS8S8SI 3S3S8 §S§S8g 


8lttti88 81888 888S38 



g the tgect m faieioliani «/ iA« total amoKat of tO grant htvtchhretkana and 1.7S grams fcamate ostraet 
ptr SO kilos bodg teoight tguailg distributsd over a two-dag poriod — Coobnoed. 


80 


The Philippins Journal of Seionee 






Th« Philippine Journal of SeUmeo 


Precautiona wer« takea to preclude the reinfection of the 
herd during the experiment. 

The differential-egg'count test which is CMnmonly employed 
in the determination of the anthelmintic efficacy of expedients 
(Moskey and Harwood, 1941), subsequently diecked by nec> 
ropsy findings, was used as the criterion for evaluating the 
efficiency of the hexachlorethane-kamala extrut Shortly be- 
fore and a month after treatment, a 200-gram fecal sample 
was obtained rectally from each ruminaot for three consecutive 
days and the samples were deposited in correspondingly labelled 
bottles. Those of the same subject were grouped together and 
after their thorough comminution the ova in each sunple were 
counted, using the dilution-egg-coont technic of Whitlock 
(1941), which is a moffification of Gordon’s and Whitlock’s 
(1939). Briefly, the method was as follows: A lO-g^am stool 
was placed in a bottle and enough water was added up to the 
ISO-cc level. After thorough stirring, about 10-ce suspension 
was strained through an 18>mesh wire gauze and 0.5 cc of 
the latter was drawn into a tuberculin eyringe. Saturated salt 
solution was subsequently drawn in until the contents reached 
the 1-cc mark. This was followed shortly by the euction of an 
air babble with sufficient diameter capable of moving up and 
down freely when the syringe is lifted. Th«i an even euspen- 
slon was secured by tilting the ss^rlnge up and down with the 
air bubble, the contents being agitated considerably. After 
about 0.2 cc as waste was withdrawn, and before the suspea- 
soids could settle down, three 0.15-cc samples were immediately 
smeared on three slides. The eggs were now counted, and 
average of all the egg-counts in the three smears muHipUed 
by 200 gave the number of ova per gram of dung. 

Three such counts were made for every sample collected 
from each subject prior to the treatment, and the average of 
all the nine counts was taken as the ind^ of tiie quantity d 
eggs per gram of dejecta of that animal. Analogous counts 
were also made from the collectlcms (Stained a month after 
the medication, and, the difference between the pre- and the 
post-treatment egg-counts being known, it was then eaey to 
determine the efficiency of the expedient by simple mathe- 
matical calculation. 

Two months later, and following consultation witii the writer 
who was not averse to the idea, the manager sent all the 
animals to the bloiflc, because he feared tiiat they would only 
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get loet on ecconnt of the disorder then obtaining during the 
JTapanese occupation. To the 'writer, this act was most we!> 
come, because, aside from saving the concern from augmenting 
its loaaea, it aJso offered him the opportunity to examine the 
liver, thus enabling him to determine ^ effect of tus treatment. 

0BSEBVATI0M6 AND BS8ULTS 

The observations and results are presented in Tables 1 and 2. 
Tabie 1 shows the effect on fasckiliasis of the total amount of 
10 grams hexachlorethane and 1.75 grams kamala extract per 
30 Mios body weifld>t equally distribnted over a two^ay period. 
Tabie 2 shows the effect on faacii^iasis of the total amount of 
10 grams hexachlorethane and 1.76 grams kamala extract per 
so kilos body weight given only once or daily for two consecu- 
tifB days. 

DISCUSSION 

The total dose of 10 grains hexachlorethane and 1.75 grama 
kamala extract per 80 kilos body weight administered over a 
two^i^ period was apparently well tolerated by the test sub- 
jects (Table 1), but not so wi^ tiie bigger dosages especially 
when dealing with debilitated animals (Table 2) . Encouraging 
results were obtained with the former dose, and from forty-six 
animals parasitized with either one or both of Fasciola hepatiea 
and F. giffantiea, the average anthelmintic efHciency obtained 
was 91.22 per cent The efficiency, however, seems to depend 
on the intensity of infection. Adult worms were conspicuous 
by their absence in the liver of posted animals having pre- 
sentment counts as high as 44 eggs per gram of dung. This 
egg level is higher than that observed by Alicata (1941) who 
found ‘Hhat in cases where the egg count was below 85 eggs 
per gram of feces, this dosage completely eliminated all adult 
flukes, as evidenced by subsequent absence of fluke eggs in the 
feces." Where the egg count per gram was as high as 66 eggs, 
the efficiency in eight animids varied from 66.66 to 100 per 
cent, with an average of 91.66 per cent. The average in four 
cases with 88 eggs per gram of dejecta was 81.25 per cent, and 
80 per cent in ll've cases where the count per gram was as 
hl^ as 110 ova. Pue to the paucity of data, no mention could 
be made at the cases with counts beyond 110 eggs per gram 
of stool. 

Adult flukes undergoing degeneration were found in the feces 
of animals treated 2 to 4 days previously. Young flukes seem 
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nM to be affected by the expedioit lor, witb reinleetiMi lore* 
etalled, worms short of gravidic were i^U seen in the Hteni of 
cows number 27, 88, and 11 and from the same organ of buffalo 
number 2 killed two months after dewonning. Furthermore, 
live flukes in a mudi yminger state of development than the 
preceding were encountered along with aduH iHirasites tiiat 
were undergoing disintegration in one of the animals (cow 
number 85) that died on the fourth di^ following the adminis- 
tration of a big dose (Tid>le 2) . 

It may be recalled that Olsen in 1941 stated tiiat he obtained 
91 per cent efficiency over his one-day treatment unng heza- 
chlorethane in aqueous suspension with bentonite as a drench 
(vide Bupra), adding that "treatoiente of cattle with hexa- 
chlorethane alone, or hexachlorethane and kam^a, in capsules, 
did not give results superior to the drench method.” On the 
other hand, Alicata* in a personal communication to ^e writer 
mentioned that results obtained with the Olsen’s method ”have 
not been very satisfactory.” Results obtained by the writer 
with hexachlorethane-kamala extract in capsules against fas- 
cioliasis hepatica and/or fascioUasis gigairtica were just as 
encouraging as that obtained by ^sen against the former 
scourge alone using hexachlorethane-bentonlte suspension. 

Ihe treatment with hexaehlorethane (carbon trichloride) and 
kamala extract occasioned a temporary reduction of milk for 
a few days; the extract caused a slight to profuse diarrhea 
which lasted from 2 to 6 days. 

The counts per gram of stool in the fifty-two animals ranged 
from 22 to 244 eggs. Seventeen of them had over 100 ova, 
the minimum egg-per-gram level set by Taylor (1939) as 
dangerous for bovine fascioliaais. Owing to the intensity of 
&eir infections, six heavily infected cases were given bigger 
amounts of the flukecide (Table 2) in an attempt to effect a 
“knock-out” dose without, at same time, impairing their 
health. Of the four ruminants that were given the total dose 
once, two died with all the adult flukes undergoing disintegra- 
tion; the remainder had livffi*B as clean as a noninfected organ 
on slaughter. The two emaciated animals given the total 
amount of the expedient daily for two consecutive da^ died 

* Alieste prober deeU wiUi (Ursntieii iriileb to Uu lofsetton 

in HtwiU. 
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tpretbo* with tiieir parasites three to five days after treatment 
The worms were foond disintegrated on aut^y. 

The expedient seems to be effective also against the conical 
flulms (Cotylophoron eotylophorum, Parampkiatomam eorvi, 
ete.) whoee eggs were drastically reduced after the medication. 
The stomadiB of tiie ruminants, however, were not examined, 
hence the writer could not ascertain whether or not these ton- 
idiistomes were only sterilized. The effect of hexachlorethane 
and kamala extract against them deserves further scrutiny. 

SUMUAJiy 

The results of treatment with hexachlorethane and kamala 
extract against faaciollasis hepatica and/or fascioliaais gigan- 
tica in fifty'two animals are ^ven in this paper. 

In dosis of 10 grams hexachlorethane and 1.7S grams kamala 
extract per 30 kilos body weight equally distributed over a 
two-day period, encouraging results were obtained (91.22 per 
cent ef&clency), and the animals generally tolerated the drug 
well, but not so when the total dose was given only once or 
when given daily for two consecutive days. 

Ihe anthelmintic efficiency of the expedient seems to depend 
on the inteiuity of infection. Tine ef^-per-gram level which 
revealed the absence of womu at autopsy was 44 ova. 

Young flukes seem not to be affected by tite treatment. 

Hexachloreth&ne-kamala extract combination seems to be a 
promising remedy also against tiie conical flukes (C. eoij/lo- 
phorum, P, eervi, and others). The effect of this drug against 
these amphiatomes deserves further study. 
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SOHfi FACTOBS AFFECTING THE PBODUCTION OF 
DEXTBAN FROM CANE SUGAR BT 
LBUCONOSTOC DEXTRANICUM » 

By L02 Bainc-Aiwu 
Of th0 fittrew of Seieuet, Manila 


WttnAtio M. yiNXo 

Fonmif/ of tho Banaa of SoUnoe, Manila 

TWO TLATBS 

'Did productioQ of dextran ffum from sucrose (csne su^r) 
by means of certain organiama has been accomplished by 
various investigators. The beat yield so far recorded U 25 
per cent It required about 2 weeks to produce this amount 
which is considerably below tiie theoretical yield of 47.37 per 
cent. 

Recently we had occasion to make some of this gum and 
incidentally studied tiie experimental conditions for preparing 
it. We were successful in working out a method that required 
only 2 days to produce a theoretical yield. Our results are 
recorded In this report. 

When sucrose (CuHnOu) is hydrolyzed it is converted into the 
two simpler sugars— dextrose (CcHuOs) and levulose (CaHiiOa). 
Dextran is a sugar anhydride gum * t^t yi^ds dextrose sugar 
on hydrolysis. Fembac^, Schoen and Hagiwara,* working with 
Leueomstoe dextranicum de Beijerinck, made dextran from 
sucrose. They found that the organism produced gum only 
from sucrose, and not frmn sucrose whldi was previously hy* 
drolyzed into simpler sugars by acids or invertaae, and also 
not from the isolated dextrose or levulose. Based on the 
amount of sucrose employed the yield obtained was only about 
10 per cent. 

' Thla pepv ww nsdy for publication Saptambar, 1941. 

* Tbaynn, A. C., and L. D. GaUoway. Tba MicmblolDsr of Starch and 
Sttgan (1980) 183. 

*C<»nptat Randu da la SodaU da la Biolofla 98 (1986) 1419. 
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Levuloun !• also a sugar anhydrid* gum similai to dextran. It yields 
leruloae sugar on hydrolysis. In 1912 Fembsch and Sehoea* produead 
a theorotical yield of lerulosan from suerMe by means of bacteria. They 
showed that Ae bacteria were aUe to produce the gum only from nascent 
levuloie that la liberated by the monisms in ^ hydrolysis of suerose. 
The production of levulosan from the levutooe part of the nerose molecule 
naturally suggested the preparation of dextran from the dextrose portion 
of the sucrose molecule. 

Carruthers and Cooper* studied extensively the nutrient 
requirements and accessory growth factors necessary for a 
large-scale production of dextran by Leueonoatoe daxtranieum 
{Betaeoeeua arabinoaaeaoua haemolytieua Kluyver). They 
found that only a very small amount of gum can be synthesized 
from glucose alone. The failure to produce dextran from 
glucose eouid not have been due to tite inhibitory effect of acid 
produced In the reaction, for tihe pH of the glucose and sucrose 
cultures after a week's incubation was practically the same 
(about 4). After incubating the organisms for 2 weeks at 
C. with the medium which they developed, these workers 
were able to synthesize about 25 per cent of dextran based on 
the sucrose employed. The largest quantity of medium th^ 
used for a large-scale production of dextran was 5 Utmv whidi 
was divided into 800.<c portions. 

Stacey and Toud* followed the method of Carruthers and 
Cooper for a large^cale production of dextran gum and used 
the same strain of Leueonoatoc. They observed unforeseen and 
inexplicable irregularities in the activity of ^e organisms. 
There were growth and also increased viscosity in some flasks, 
while in others which were prepared in the same manner there 
was very little or no gum fmmation. The irregularity became 
particularly marked when tiie vcdume of the culture medium 
was Increased beyond 100 ce and after repeated subculturing 
of the organisms. 

In conformity wtth the flndings of Carruthers and Cooper, 
Stacey and Youd observed that the aoid produced did not have 
any Inhibitory effect on the formation of dextran inasmuch as 
the pH values of the medium were identical in both viscous 
and weak cultures during and after growtL SteriUzatimi of 
sucrose and peptone solutions separately, followed by aseptic 

ComptM Rendu HebdonudelrM dM Scaneei de 1’ Aeedende dM 
ISS (1912) 84. 

Bloehem, Jour. SO (1986) 1001. 

Blochm. font. 82 (1988) 1948. 
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mixinf bcfors inoculstioD, gave iacreasad yielda of dextran, 
but the growtti waa etiU irregular. 

Stacey and Youd developed a medium for a large-scale pro- 
duction of dmctran by using commercial maple sjnmp for aceee- 
eoxy growth substance and for increasing ^ concentration of 
sucrose to 20 per cent. The mixed medium was divided into 
100-cc portions contained in SOO-ce flasks. After they were 
inocula^ witii organisms (48 hours old) the cultures were 
incubated for 10 days at 80° C. The sdeld of crude gum was 
26 per cent based on the sucrose employed. 

BXPEHIUEKTAL PBOCEDUBE 

l%e LeueonoBtoc dextrcaiieum (Betaeoecua arabinoaaeeoua 
haemolyticua Kluyver) which we used in our studies was kindly 
given to us by Prof. H. J. Kluyver, of Holland. The composi- 
tion of our culture medium was similar to that developed by 
Carruthers and Cooper.^ Our basal medium, designated as 
medium No. 9 in the experiments, was prepared as follows : 


BoknItuU Per caM 

SueroM 10.00 

Peptone-ult solntion: 

Peptone 0.10 

Disodiom phoaphete 040 

PotMaium chloride 040 

Sodiiun eartwnate 0.018 

DlaUUed water. 

Molaues: 


(50 per cent aolation) 5 ec lor every 800 ec of tiie conUned 
liquid medium. 

Double strengths of sucrose (20 per cent) and peptone-salt 
(0.20 per cent) solutions were sterilized separately in suitable 
containers. Equal volumes of the cooled solutions were mixed 
aseptically thus giving a 10 per cent sucrose and 0.10 per cent 
peptone-salt concentration. To every 800 ee of tills mixture 
5 cc of molasses (60 per eent) were added. 

Preparation of dextran. — Tlie general method for preparing 
dextran wai as follows: Portions (16 ce) of the sueroee- 
peptone-salt solution containing molasses were poured into 
sterile calibrated test tubes. The pH of thki medium was 
found by determination tq be 7.80-7.70 which was most suitable 
toe the bacteria. Each tube was inoculated with a loopful of 


'Bloehem. Jour. SO (1080) 1001. 
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tixfl orffsnifflns. After iceubatian for a definite time tbe amount 
of dextran lyntheaized waa determined bjr adding 8 volumea of 
alcohol to 1 volume of cultore in tarred eontainera. The gum 
separated aa a whole maw and very little precipitated aa 
powder. The alcoholic mixture was set aside overnight; the 
supernatant liquid waa decanted and the gum waa dried in aa 
oven at 100° C. The weight waa taken as that of the crude 
dextran. 

The theoretical yield of dextran which can be made from the 
glucose part of ^ sucrose molecule may be ealmilated tram 
the following equationa: 

CuHmOii + HjO -♦ CgHtaO* + 
sucrose glucose levulose 

C*HijO* “♦ (CtHigOg) N + HjO 
glucose dextran gum 

The molecular weight of sucrose is S42 and tixat of dextran, 
162. Sucrose (842 grams) should yield 162 grams of dextran 
gum, or a calculated yield of 47.87 per cent 

Effoet of looter need.— In the first series of experiments 
medium No. 9 (with distilled water) was used. The tubes 
were inoculated with organisms (2 days old) and incubated at 
30° C. The yield of dextran was low and ^e growth of the 
Leueonoatoc was irregular. Tap water was then used as aol* 
vent instead of distUIed water in medium No. 9 and the solution 
was labelled medium No. 10 in the experiments. For com- 
parison two sets of test tobes containing media Nos. 9 and 10, 
prepared at the same time, were inoculated with the organisms 
and incubated at 80° C. The amount of dextran synthesised 
in each medium was determined at various intervals. Besuhs 
are recorded in Table 1. 

TWUI «f UMing tap wst«r inatead of dUtUlod tostcr 

is tIU morfiiiM, 
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The figurei (Tdl)le 1) show that tiie yield of dextraa from 
tq> water Was higher Ihan that frmn distilled watmr, but the 
tiieoretical yield was not obtained. The difference in ^ yields 
of gum could not have been due to tiie Inlti^ pH of the media 
as it was i»metically the same in both cases. The results of 
the experiments, whldi will be discussed later, show that the 
difference was due to certain minerals present in tap water. 

Influonec of temporoturo. — ^To ascertain some other factors 
whitii miidit make possible the complete polymerization of the 
glucose part of the sucrose molecule the influence of tempers' 
tare on the activity of the organisms was studied. 

One batch of test tubes containing medium No. 10 (pH 7.S6) 
was inoculated with organisms (2 days old) and divided into 
8 seta. One set was incubated at 80° C. for one day to allow 
the organisms to grow and multiply and then Incubated at 
10° C. The second set of cultures was Incubated at 27° C., and 
the third at 80° C. The amount of gum produced at different 
incubation temperatures wss determined daily. The results 
are shown in Table 2. 


TASUt 2 . — Infbuim o/ inaubatien t«mp4ratur» m Uu produeti«n of dtotrom. 


Qun «bS pH daMnnlBad alWr (iieabttleD 


pH Goa. I jX, 


Hrttti 

SI a 


a M 
a.aa 


The results (Table 2) show that the theoretical yield of dex' 
tran was tiitained after a period of 2 days when the organisms 
were lnc;d}ated at 27° C. After 8 days, however, the yield of 
gum from tiie culture incubated at 10° C. was as hiiH^ as that 
kept at 27° C. Both cultures were highly viscous and difficult 
to pour but the tube kept at 27° C. was more opaque than that 
incubated at 10° C. The tube kept at 80° C., which was whitish 
yellow and not very viscous, gave only 86.2 per oent of gum 
after 8 dajv of Incubation period. These data show titat 27° C. 
ia a very suitable temperature for the synthesis of dextran by 
Louoonottoe dextronieum. Longer periods of incubation did 
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not materially increase the ytrid of doKtran. The amount (4M 
per oent) of crude gum obtained after 2 days incutetion at 
27‘ C. was higher than that of the theoretical yield. This was 
due, perhaps, to some levulose whidi was enclosed within the 
mass of gum when precipitated wltii alcohol and also, poulbly, 
to the residue of Uquid left in the container after dmantatlon. 

Agt of inoeuhm . — To dctennlne the proper age of the ino- 
culum, organisms from one culture were inoculated daily in 
medium No. 10 contained in test tubes and ismibated at 27” C. 
The Quantity of gum and pH were determined after 2 ds^'s of 
incubation period, as itiiown in Table 8. 


TasU! i^Agt of wiomiHm ond production of doxtran. 
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The reaults (Table 8) show tiiat an inoculum frcun 1 to 7 
days old can pi^uee the tiieoretical yield of deztran in 2 days. 
OUar inocula require a longer period of ineubaticm. B was 
obaerred, hoimver, that organisms 2 da^ old gave the best 
results. 

Generations of organuTtu. — Vfhm the organisms were kept 
for months before being transferred to a new medium, they 
wtfe too weak to synthesize tire theoretical yield of dextran 
even atier very long periods of Incubation, ^bsequent trans- 
fers in liquid medium did not activate them, but when tiiey 
were grown flnt in solid medium (medium No. 10 plus 2 per 
cent agtf ) and then transferred to liquid medium they became 
very active again. The first culture in liquid medium, Ino- 
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ciliated with orgaaiBnu from a toUd medium, was deeifnated 
at **gei>erati(»i.*' Subeequent inoeulatlone from ooe liquid 
medium to another were designated as “generation 2" and 10 
on (Table 4). 


Tamx 4,~-Genertttion$ 0 / organiam*. 
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The data in Table 4 show that subsequent transfers of the 
organisms in liquid medium did not weaken them nor reduce 
th^ ability to polymerize glucose provided the age of Uie 
inoculum was 2 days. 

CoTnpogition of tap tooier.^Tablef 1, 2, and 8 show that by 
using tap water as solvent, incubating the organisms at 27° C., 
and using an inocukun 2 Ws old, the maximum (tiieoretical) 
amount of dextran can be produced in 2 days. Analysis of 
the tap water was obtained from the Metropolitan Water Dis- 
trict in order to ascertain the nuneral matto which served as 
nutritive substances for the mieroOrganiama. Table 6 gives 
the composition of the tap water used In the experiments. 
Since cidclum and magnesium are important mineral const!- 




46 


The Philippine Journal of Seienee 


IMt 

tuezvts for the metaboliBm of microOrganlasu it was thought 
that perhaiM they were reepoiiKble for tiie increase in the 
amount of gum synthesized by the ocrganiams when tap water 
was used as solvent. 

Tabu 5 . — Ckemieal ftiwfvtii e/ tap wattr in UanOa.* 

9.p.m. 


Toziiiditjr 0.15 

Color nil 

pH 7J 

Totitl loUdi 82.0 

SUies (SiOi) 10.0 

Iron and aluminum oxidM (BiOa) 8.0 

Iron (F«) traeea 

Aluminum (Al) LO 

Calcium (Ca) 18.8 

Marneaium (Us) d.6 

Total alkalinity (GaC0») 41.0 

Acidly (COt) 1.5 

Birartonatea (HCih) 50.0 

Total hardneaa (CaC(k) 63.0 

SulphatM (80<) 0.8 


■ IhUr uulnl* WM aid* In th* libvrntaT* at tb* Bnhri Fih*T«. M«tnaalH»n WnWr 
Dtitrlet. 

Caleium and magneaium.— To medium No. 9 (made with 
distilled water) was added caleium lactate, equivalent to the 
amount of calcium in tap water. This solution was designated 
as medium No. 16. To another portion of medium No. 9, 
magnesium sulphate equivalent to the quantity of magnesium 
in tap water was added and the solution labeled medium 
No. 17. To a third portion of medium No. 9 the same amounts 
of calcium lactate as in medium No. 16 and magnesium sulphate 
aa in medium No. 17 were added together and the solution 
labelled medium No. 18. 

For comparison sets of test tubes containing media Nos. 9, 
10, 16, 17, 18 were inoculated with organiuns, 2 days old, and 
incubated at 27** C., and the gum and pH were determined 
daily. The results are recorded in Table 6. 
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Tjjom S.— CoMun and tnagnstium At tha produetion of doutran. 
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Ti^le 6 shows Uiat after 2 days the theoretical yield of 
dextras was obtained from medium No. 10 while only 81.8 per 
cent was obtained from medium No. 9. Addition of calcium 
to medium No. 9 (giving medium No. 16) increased the yield 
to 48.9 per cent. The addition of magnesium alone to medium 
No. 9 (giving medium 17) raised the yield to 86.2 per cent 
When calcium and magnesium were added together to medium 
No. 9 (giving medium 18) the yield of dexb'an was increased 
by 17 per cent This is about equal to the sum (16.5 per cent) 
of the increases due to calcium and magnesium (media Nos. 16 
and 17) added separately. Calcium and magnesium appear to 
be essential mineral factors in the synthesis of dextran from 
sucrose by j>itc<mostoc dextranicum. 

Importance of naaetnt dextross.-^A sample of dextrose crys* 
tals prepared by the Insular Sugar S^ing Company, Manila, 
was kindly presrated to us 1^^ the superintendent, Mr. J. E. 
Hahon^. This sample was used in 5 and 10 per cent concen- 
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trati<»ui of sucFose in s<Kne at oui media. The tubei 

oontainins the media were inoculated with organiems 2 days <rid, 
and the cultures were incubated at 27° C. After 2 days there 
was no pim formation. TTie culture were furtlmr Incubated 
for a period of one week and there was still no evidence of d«c- 
tean formation. These results confinn the findings of Fembach, 
Schoen, and Hagiwara* and also ot Carruthma and Cooper* 
that dortran can be synthesized only from nascent glucose 
which is liberated from sucrose by the organism itself. 

Comparative dextran production . — Comparative results ob- 
tained different investigators on the production of dextran 
are given in Table 7. 


Tists 7. — C«mparaHv« r4aulti oitairttO Sy different mvMtjyator* •» 
the produetion of doxtran. 
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The data given In Table 7 show that Fembach, Schoen, and 
Hagiwara obtained 10 per cent of dextran based on tiie suctms 
employed. Carruthers and Cooper, as well as Stacey and Youd, 
succeeded in increasing the yield to 25 per cent after incubating 
the organisms for about 2 weeks. Ite our investigations we 
produced in 2 days 47.5-60.6 per cent of dextran, whidi is 
about the theoretical yield, by incubating the organisms at 
27° C., and using our medium. The same yield was obtained 
when we worked with a fairly large volume of medium <60 
liters at one time) distelbuted in 4-liter Erlenmeyer flasks. 

Appearance of the organisms.— Smears of the organisms were 
stain^ in the following numner : 

A loopful of diluted culture wai placed on a clean slide, 
smeared, and fixed by drying over a small flame. It was 

* Comptw Sendui d* U Sodste de It Blologla tS (IMS) U 18 . 

■Bloehaw. J«nr. SO {1086) 1001. 
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stained with carix^ fachsln solution tor Z to 5 minutes with 
the aid of heat. The stained ortranisms were rinsed with 
distilled water and dried over a flame. A loopful of saturated 
nigroskie KB solution was placed on one end of the slide and 
spr^ over the smear with the aid of the edge of another 
siid'e. Bapid drying was necessary to avoid decolorizing the 
organisms. 

Under the hi^xpower objective of the microscope the or* 
ganisms appeared red surrounded by huge white capsules 
against a bluish background. They appeared singly, eonie> 
times in diplos (pairs) and occasionally in ^ort diains. The 
capsules of the organisms grown in solid medium were larger 
(Plate 1, flg. 2) than those grown in liquid medium (Plate 1, 
flg. 1). 

When seen under the oil-itnmeraion lens (Plate 2, figs. 1 
and 2) two or more organisms were often found 

medium contained more cells (Plate 2, flg. 2) than those grown 
in liquid medium (Plate 2, flg. 1). l^a fact recalls the obser- 
vation of Mendes, as cited by Taar and Hibbert,^* that Inside 
the gelatinous capsules of Leucomstoe tneaenteroides small cells 
were able to multiply by flssion. This observation contributes 
additional and more conclusive evidence supporting the assump- 
tion that the mucilaginous fennentation resulU from the activity 
of the microorganisms. ’*■ 

Since the individual organisms enclosed witiiin the capsules 
were clearly defined only under the oil-immersion lens, meas- 
urements of the organisms grown in liquid medium were made 
under this magnification. The c^ls within the capsules had an 
average of 0.9 micron in diameter. The size of the capsules 
varied with the number of organisms enclosed. Measurements 
of capsules enclosing single cells were token. These capsules 
had an a^rage size of 2.6 microns in widtii and S.S microns 
in length. 

The gum was purified from tive titick medium by precipitating 
it witii alcohol. The white mass was dissolved in water, pre- 
cipitated witii alcohol a second time, and dried in a vacuum 
oven. A small portion of the purified gum was dissolved in 
wator and unears were siain^. The same capsulated or- 
ganisms were seen. 


Cuisd. Jour, of Kei. B (1981) 419. 
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Aecordinsr to Jrgensen, HaoMn, s&d Lund,'* the slime e^wale 
formed by Betaeoeei eoneiste of • monosMcharlde anhydride 
called deztran. 

Bergey.^^ in describinf the species of Leueonostoe meeen- 
teroidee (Cleukowski) Van Tieghem, states that tite duins td 
these organisms are surrounded by a thick, felatinous, eoloriess 
membrane consisting of dextran. 

The capsules of Leueonostoe dextranioum may likewise be 
composed of dextran. 

Capsule fomudion and temperature. — In our low-temperature 
experiments (Table 2) the organisms were first incubated at 
SO” C. for one day to allow them to grow and multiply. Very 
little change was noted in the inoculated medium which was 
not viscous and only slightly cloudy. The culture was then 
transferred to 10” C. After one day at ttiis temperature it 
became very viscous and transparent. The viscosity would 
naturally suggest the formation of eonsiderahle gum; however, 
when precipitated with alcohol, the yield of dectran was only 
30.2 per cent as the material was partly soluble in alcohol. 

The low tmperature mladit have stimulated the organisms 
to form a protective coating or capsule. This coating may have 
consisted of dextran together with a soluble ^nstituent (an 
intermediate product in the synthesis of dextran). Attempts 
to observe the organisms at this stage were not successful as 
it was difficult to stain the capsules. 

The synthesis of dextran proceeded slowly and after 8 days 
at 10” C. the yield gradually increased to 48.2 per cent, which 
is about the theoretical amount. 

A very suitable temperature for these organisms is appar- 
mitly 27” C. When they were incubate at this temperature 
for 2 days 49.4 per cent of dextran was obtained. Under these 
conditions the organisms were not exposed to an unfavorable 
low temperature nhl^ miidtt eanse a retarding acUon. The 
culture was opaque and not thick as in the low-temperature 
Mcperiment. The main utivi^ at the optimum temperature 
ie the synthesis of dextran. 

** Jrgensen, A., A. Hansen, an! A. Lund. Hieroarganlnna and Fennan- 
yttion (1980) 889. 

David R. Baigay'a Mannel of Detarnlnativa Baetarioli^ 

(1980) S4. 
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Whan the organimis were ioeubated lit 80° the tempera* 
tore wiB too hii^ for the proper activity of the organiama aiziee 
the amount dextran synthesized was not as much as that 
formed at lower temperatures. 


Dextran is a gum synthesized from the glucose part of the 
sucrose molecule by Leueonostoc deztranieum (Betacoceua arc* 
binosaefiout haemolytic Kluyver). 

The experimental conditions for the preparation of dextran 
from sucrose were investigated. 

A suitable medium for the microorganisms to produce the 
theoretical yield (47.87 per cent) was developed. medium 
consisted essentially of solutions of sucrose, peptone, alkali and 
alkali earth salts with a trace of molassu. 

The optimum temperature for the production of dextran was 
found to be 27° C. 

Experiments showed that an inoculum 1 to 7 days old can 
produce the theoretical yield of dextran in 2 days when the 
orgAuismB were incubated at the optimum temperature. 

Weakened organisms may be activated by growing them in a 
solid medium and then tra^erring them to a liquid medium. 

Subsequent transfers of the microorganisms in liquid medium 
did not affect their activity provided the age of the inoculum 
was 2 days. 

Tap water gave better results for preparing 'Uie medium than 
distilled water. The calcium and magnesium in tap water were 
found to be necessary nutiient factors for Leueonostoc in the 
synthesis of dextran. 

Our experiments showed that dextran can be synthesized 
only from nascent glucose vrhieh is liberated from aucrose by 
the organism itself. When dextrose was used instead of 
sucrose, as caihohydrate material in the medium, dextran was 
not produced. 

Reference was made to the comparative results obtained by 
different investigators on the production of dextran. 

Carruthers and Cooper were able to produce 25 per cent of 
dextran based on the amount of sucrose employed by incubating 
the microbrganisma for 2 weeks. 

By using our medium we succeeded in synthesizing the 
theoretieiU yield dextrin (47.8? per cent) in 2 days. The 
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largest volume of medium we employed at one time was 50 
liters, distributed in 4*llter Erlenmeyer flasks. 

Photomierographs of the stained capsules of Levfionoiioe, 
grown in liquid and solid media, as observed under tile high* 
power and also the oil-immersion objectives, were made, 
capsules contained one or more cells as observed under the oil- 
immersion lens. Those enclosing single cells of organisms 
grown in liquid medium had an average size of 2.9 microns 
in width and S.6 microns in length. 

Our inv^tigation indicates that the capsule is probably com- 
posed of dextran. 



ILLUSTRATIONS 

Plate 1 

Fie. 1. LnuoHoitM d0xtrMieum grown ht Uqnld medlnm M smi) under 
the hi^-power t^jectire; x TOO. 

2. Lnemottoe dtxtnnieum grown In ecdid medium sa seen under 
tihe blgh-pownr objective; x 026 . 

Plate 2 

Fie. 1. L«u«oru>ttoc deetranieuiK grown in liquid medium m Men under 
the oil-immenion lena; x 1>610. 

2. Ltueonoitoe deetraiiieum grown in aoUd medium aa aeen under 
the oil-imraeraion lena; x 1,100. 
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JATROPHA CUBCAS UNN. (TUBA) AS A SOURCE 
OP NATURAL DYE* 

Sr Uaobalina R. Axm, Fiancikid Aacmu, utd Sosa J.-Cochioo 
Of th» Bwna* ttf 8ei&wt, idmUa 

Joilnypha euretu Lins., known as tuita is Tagaios, tava-tam 
in Ilocano, tuba-tuba in Visayan, is found in thidceta and hedges 
throughout tiie Philippines.* It is common all the year in and 
about towns, and has been used for various purpMes. The 
natives make use of the oil from the nuts for lifting tiieir 
hoosea. It hM been found also that almost aH parte of this 
idant could be used for medicinal purposes.* It was observed 
Uiat the decoction from the leaves and branches which were 
used for earing purposes, left a more or less permanent stain 
on the cloth. This fact has led the writos to study it as a 
source of natural dye, and to determine the proper method of 
applying the dye to ensure evenness and fastness qualities so 
t^ our local weavers and dryers can utilize it as a substitute 
for synthetic dyei. 

SIBTHODS or EXmCTION 

Two metiioda of extraction, the slmplMt possible m order to 
make it easy for local dyers to apply them in their respective 
localities, were tried in extracting the coloring matter from the 
leaves and stems of the tuba plant. Theee methods are as 
follows: 

Procedure 1 . — ^Ths leaves and tender stems of the tuba 
were boiled for 4 houn. 1116 solution was filtered throu^ a 
cheesedoth and later concentrated into a Q^rupy consistency 

' lUs paper was started before the ontbreak of the war. but owing to 
a number of dreumatanees its eomplatlon hw bsan delayed. 

*Hen111, Elmar D., Flora ef MaaUa (UU) »0. 

*BRnR>, Wmiam Ulnor Frodueta of Philippine Poneta t (llHIl) 
800 . 

U 
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by evaporation. The concentrate was a yellowish-olive syrapy 
substance. 

Procedure £. — ^The same procedure as in 1 was followed with 
the exception that the evaporation was continued to dryness. 
I^e concentrate was further dried in an oven. The dried 
extract obtained was in tiie form of blukiA-brown lumps. 

The extract obtained from the above procedures, however, 
included some impuriti^ in it In the succeedbg experiments 
it was used in the dyeing of cotton. Several ways of applying 
it to cotton were tried, and the dyed material was test^ for 
its fastness properties. 

PEOPEBTIBS OP THS EXTRACT 

The dried extract has a bladdsh-brown appearance and is in 
the form of lumps. It is soluble in water, and readily soluble 
in hot water, having a brownish color in solution. When hy- 
drochloric acid and sulfuric acid were added to the extract, its 
color is slightly changed. With sodium hydroxide the <»)!or 
turns deep brown and Ihe extract is more readily soluble by 
itsi 

mUUINABY TBEATHENT OP COTTON 

Raw cotton goods contain waxes, serecins, oils, and other 
imporitieB. These impurities must be removed before the cotton 
goods are dyed, If good penetration and level dyeing are to be 
obtained. 

The cotton yum is scoured or boiled hi a bath containing 
10 per cent sodium carbonate (2 per emit sodium hydroxide 
can also be used) on the weight of the material. The material 
is worked in this bath for 2 hours or left overnight in the above 
aolution after thorough wetting with water. It is then rinsed 
well witix water and hydroextraeted. 

METHODS OP DYEING 

Vuious methods of applying the natural ^es cm cotton were 
tiied. These dyes gave different shades of tan and brown. 
Both extracts obtained by the two procedures of extraction 
were used and Ae dyed material was tested for its fastness 
properties. 
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ovsma WITH thb tuba concbntbaiv 


The scoured cotton yarn was dyed in a bath containing the 
tuba concentrate diluted with water enough to cov^ tihe yam. 
This was brought to the boil and worked for % to 1 hour. 
Then the dyed yam was hydroextracted. 

Several after-treatments were tried on the dyed material. 

After~ireatment (a).— The dyed }ram was after-treated with 
a warm solution containing 8 per cent alum for SO minutes. 
Then it was rinsed and dried. 

After-treatment (b).— -The dyed yam was Immersed in a 
Boluti<m containing 4 per cent lead subacetate for half an hour 
and subsequently rinsed and dried. 

After-treatment (e).— The dyed yam was immersed in a 
solution containing 1 per cent copper sulphate and 1 per cent 
potassium dichromate for half an hour. Then it was rinsed 
and dried. 

After-treatment (d).<~'The dyed yam was immersed in a 
warm batii containing 2 per cent ferric chloride for about SO 
minutes. Then it was rinsed and dried. 

After-treatment (e). — ^The dyed material was immersed in 
a bath containing 3 per cent sodium sulphide for 80 minutes, 
and then was rinsed and dried. 

After-treatment (f). — ^The dyed materia! was immersed in a 
bath containing 8 per cent chromium fluoride for SO minutes. 
Then it was rinsed and dried. 

HFTHCS 3 

The scoured yam was dyed in a bath containing the tuba 
coloring matter [0.4 per cent sodium hydroxide and 10 per cent 
of conunon salt (sodium chloride}]. This was worked in the 
bath for % to 1 hour and brought to the boil. Then it was 
hydroextracted. 

After-treatment. — The dyed material was immersed in a bath 
containing 8 per cent copper sulphate for SO minutes. Then 
it was rinsed and dried. 

DYEINO WITH THB TUBA DRIED EXTRACT 
MBTHOD 1 

The scoured yam was dyed in a bath containing the tuba 
dried extract and sufficient water to keep the yam immersed. 
Thie wae brought to the boil and worked for % to 1 hour. 
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It was then hydroextracted, and Mvaral after-treatments were 
applied. 

After-treatment (a). — l^e dyed yam was immersed in a 
solution containing 3 per cent copper sulphate for SO minutei. 
Then it was rinsed and dried. 

After-treatment (6). — The dyed yam was immersed in a 
bath containing 3 per cent copper sulphate, and S per cent 
potassium dichromate for 30 minatea Then it was soaped, 
rinsed, and dried. 

After-treatment ( 0 ).— -The dyed yam was immersed in a 
solution containing 4 per cent lead subacetate for 80 minutes. 
This was soaped, rins^, and dried. 

After-treatment (d).— The dyed yam was immersed in a 
solution containing 3 per cent chrmnium fluoride for 80 minutes. 
Then it was rinsed and dried. 

After-treatment (e).— The dyed yam was immersed in a 
solution containing 8 per cent potassium dichromate for 80 
minutes. Then it was rinsed and dried. 


The second yam was dyed in a bath containing 30 per cent 
tuba dried extract, 0.4 per cent sodium hydroxide, 10 per cent 
common salt (sodium chloride), and sufficient water to keep tiie 
yam immeraed. This was brougdit to the boil and worked in 
this dye bath for % to 1 hour. Then it was hydroextracted. 

The following after-treatments were applied: 

After4reatment (a). — ^Tbe dyed yam was immersed in a bath 
containing 8 per crai ferric chloride for 80 minutes. Then it 
was rinsed and dried. 

After-treatment (5).— -The dyed yam was immersed in a 
bath containing 8 per cent alum for 30 minutes. Then it was 
rinsed and dried. 

After-treatment (e).~ The dyed yam was immersed in a 
bath containing 3 per cent potusium dlehromate for half an 
hour. Then it was rinsed and dried. 

Different shades of tan were obtained from the dried coloring 
matter and light shades of brown from the concentrate. The 
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thadeg, however, depended upon tiie amount of coloring matter 
uaed. 

HXTHOP t 

The scoured yam was dyed in a bath containing 80 per cent 
of the dried extract, S per cent ferric chloride and sufficient 
water to cover the yam. This was brous^t to the boil grad- 
ually and worhed for % to 1 hour. 

After-treatmetU. — It was then after-treated in a solution con- 
taining 4 per cent potassium dichromate for SO minutes. Then 
it was soaped, rinsed, and dried. 

FASTNESS PBOFSRTISS 

The dyed materials were tested for their fastness properties. 
Fair results were obtained from them. Tables 1 and 2 show 
the fastness properties of theee dyed yams. The fastness is 
graded according to the following numben : 1, excellent; 2, very 
good; 8, good; 4, moderate; 6, poor. 

TabUE prop»rti»$ of cotton yattr rfyarf with Htba eoneoMrot*. 

(Procedure 1) 
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Tabu preptrUtt of Mtto* yam dpoi witA taka driwi owtru^. 

(Piocednre 2) 



1. The colorlBff natter of the leaves and stems of Jatropha 
cuTcae Linn, (tuba) was extracted by boiling with water, one 
extract evaporated to a syrupy consistency, and the otiier, to 
dryness. 

2. The extracted natter was applied to oottcm yam by dlf* 
ferent methods cl dyeing and sifto^reatment. 

S. The dyed cotton yam was tested for its fastness prop- 
erties. 

4. Fair resuha were obtained frwn these experiments. 



NOTES ON THE INSECT FAUNA OF THE SAMAR 
GROUP. PHILIPPINES 

By F. F. Busy 
Of SmithvilU, MittUtijtpi 

The material on whieh the list is based was collected off 
hoars while the writer was stationed as a member of a U. S. 
Navy malaria and epidemic control unit on Calieoan Island 
from April to October, 1846. 

Besides the writer, J. R. Dodds, L. E. Fronk, J. L. Imhof, 
Henry Staller, and J. W. Stinson, all of the malaria and 
demic control unit, contributed material and assisted otoerwise. 
Other Navy personnel who contributed material were: H. J. 
Rayner, J. G. Spann, A. W. Rowbottom, R. C. Hartsdeld, and 
a Mr. Ties. 

The identification of the inaects, except tiie Asilicte, was made 
by the United States Department of Agricultare, A^fricultoral 
Research Administration, Bureau of Entomology and Plant 
Quarantine, Washington, D. C. The identification of the 
Asilide was made by the Bartlett Tree Research Laboratories, 
Stamford, Conneetkut. 

The identification of the plants included in the list was made 
by the United States Department of Agriculture, Agricultural 
Research Administration, Bureau of Plant Industiy, Soils, and 
Agricultural Engineering, Beltsville, Maryland. 

specimens were taken on Calieoan Island and at nearby 
places on the adjacent islands of Samar and Leleboon, alt 
between toe Pacific Ocean and Leyte Gulf. The elevation varied 
from seal level to 760 feet above, with some rather abrupt 
changes. 

Some notes on the flora follow : 

Wild mallows : Vrena lobata, Sida rhomhifolia, Hibiscus tUitt” 
ecus, Thespesia popuJnea, Abutilon sp. 

Other wild plants: Morus sp., CalHcarpa sp., ebony, maho- 
gany, acacia, poinsettia, Passiflora sp., cycads, ferns, pandanus, 
verbena, bamboo, flshtail palm, Anomirta eoccuhts {lagtang or 
flsh berry), Barringtonia asiatica (flsh poison), AmarwUhus 
sp., PoUuUsia icosandra, moming'glory (Convolvulacee), Ficus 
app. 
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Food plan^: breadfruit, banana, guava, citroa, coconut, cas* 
sava, papaya, taro, sweet potato. 

Ornamentals: Bibioeiu roaoroinenais, Malvaviaeua arboreua, 
Vodiaeuin variegatum, Abelmoaekua moachaiua, Bougainvillea, 
Delonix regia, Datura alba, Loehneru roaea. 

Other cultivated plants: Derrie sp., cotton (occasional stalk 
for wicbi), tobacco. 

In the list of insects to follow, there are represented IS 
orden, 100 families, 246 genera, and 810 species. 

The number of species to an order, to a family, and to a genus, 
or the absence of any group, is not necessarily indicative of 
relative abundance. It could have been affected by facility to 
collect, by facility to send for determination, or by preference 
of the collectors. 

However, scarcity of species accounts for the absence of the 
foHovmig groups horn the list: 

Csnbida 

Meloid* 

HutUllda 

Thyunopters. 

ANOPLURA 

HAEMATOPINID.® 

Hoplopleura sp.— Callcoan Island, July 2, 1945, from rat. 
COLEOPTERA 
ANOBIIDiB 

Laeioderma sp., prob. aerrieome Fabriclus— Calicoan Island, 
May. 1946. 

ANTHRIBIDiE 

Und^. sp. — CaUo>an Island, August 27, 1946, frmn blooms 
of Hibiaew tUiaeeua. 

BOSTRICH1D.S 

Dinoderus ninutua (Fabricius)— Guioan, Samar, from 
wooden-ooled sandals. 

Xylopaoeua eapucinua (Fabriciusl—Calicoan Island, August 
29, 1945. 

Xylothripa ftavipea (HI.)— <lalicoan Island, October 8, 1945, 
from man who reported it had bitten him. 
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bufrestidjg; 

Agrilue oeeipitalu Eschadioltz — Caliooan Island, Octd>er 16. 
1946, from grapefruit foliage. 

Chryaodema snaragdula OUvier>-<lalicoan bland, spring of 
1946. 

Sambua sp. — Calicoan Island, October 10, 194$, from foliage 
of shrub along Leyte Gulf. Numerous and lively. 

CANTHARID^ 

Tyloeorua atrieomia (Gu4r.)>— Calicoan island, Hay and June. 
1946, from vegetation. 


CERAMBYCID.® 

Aeoleathea induta Newmann — Calicoan Island, spring of 1945. 

Apomeq/na quadrifaaeiata Thomson — Calicoan lalmid, spring 
and summer of 1946, at light. 

Batoeera rubua var. miniazechi Thonuon— Calicoan Island, 
spring and summer of 1945; one collected August 12 bore Lo> 
phoehemeo sp., possibly new (Aradinlda, Cheliferids) . 

Cacia vermioulata ab. diaaoluia Heller — Calicoan Island, June 
27, 1946, from jungle vegetation about 500 feet above sea level. 

CereakiM sp. — Calicoan Island, September 1, 1946, indoors. 

Daphiaia leopoldt Fisher — Calicoan bland, spring of 1946. 

Dikammua paoudobianor Breun. 7 — Calicoan bland, August 
27, 1945, from jungle. 

Glanea graeilia Auriviliiua— Calicoan bland, August 10, 1945, 
from jungle. 

G. maura Paacoe — Calicoan bland, spring of 1945. 

G. auavia Newmann — Calicoan Island, May, 1946. 

G. verauta ab. faaeioUtta Aurivillius^-Calicoan bland, August 
10, 1945, from jungle. 

G. sp.— Calicoan bland, spring of 1946. 
lehthyodea bigutitda Newmann— Calicoan bland. Hay, 1946. 

Laehnopterua auripennis (Newmann) — Calicoan bland, Hay 
to July. 1946. 

Nyetimena oehraceovittata Aurivillius — Calicoan bland. May, 
1946. 

Oatedaa pauperata Pascoe— Calicoan bland, May, 1945, from 
jungle. 

Pothyne brivittata Newmann— Calicoan bland, June, 1945. 
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CHKYSOMEUDJB 

Aereerypta eumingi (Baly) — Calieoan Itbod, October 18. 
1945, from vegetation, 800 feet above aea level. 

Aviacophora sp., perhaps a variety of A. reeae (Fabrieiua)— 
Calicoan Island, May and June. 1945, common on jungle vege* 
tation. 

Colasposoma ap., prob. e«mmgt Baly->CaUcoan Island, Ao* 
gust 6, 1946, from jungle. 

C. gregarium XjeF.--Caiicou3 Island, May, 1045. 

C. sp. — Calicran Island, August 6, 1946, from jungle. 

Daetyliapa sp., new to collection at Washington — Calicoan 
Island, May. 1946. 

Laecoptera luzoniea Spaeth — Guiuan, Samar, April, 1945, 
from AbdmoBehua moBchatua. 

Metriona diaphorioa Spaeth— Oalicoan Island, May, 1946, 
from jungle. 

M. trivittata (Fabricius)— Calicoan Island, May, 1945. 

Nodotocantha ap., prob. sexnotaia (Weise) — Calicoan biland, 
August 10, 1945, from jungle. 

PhyforuB, 2 spp. — Calicoan Island, May and August, 1946, 
from jungle. 

PUUypritt sp., new to collection at Washington—Calicoan 
Island, May, 1945. 

Rhypar^ sp.— -Samar, April, 1946. 

Sermyloides sp.— Calicoan Island, May 7. 1946. 

Xenoda sp. near pallida Jac.— Calicoan Island, April, 1945. 

Undet sp. of genus near AnlocopAoro— Calicoan Island, July 
26, 1946, common. 

Undet sp., perhaps Phytorua ap., new to collection at Wash- 
ington— Ci^cnan Island, October 10, 1946, from foliage of 
Theapeaia popvlnea along Leyte Oulf. 

Undet. sp. of genus near SpAoerodemo— Calicoan Island, 
August 10, 1946, from jungle. 

Undet sp. of Galerucizue, new to collection at Washington — 
Calicoan Island, August 18, 1946, feeding on foliage of a baylike 
tree near Leyte Oulf. 

CICINDELIDJE 

Cieindala laerymoaa Dej. — Calicoan Island, May, 1946, from 
sand in the open. 

CoUyria sp.— Calicoan Island, May, 1946, from jungle vege- 
tation. 
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NeoeoByria ap^>^aliooan Island, Aufust 18, 1945, from 
jungle vegetation. 

TKeratea labiaiua ftUvipennie Chd. — Calieoan Island, Maj to 
Octc^r, 1946, from jungle vegetation; alert but easily eaptured. 

Trieondyla conMeollia Chd.f-^alicoui Island, May to July, 
1945, from jungle vegetation. 

T, ptmeHpeimis Chev.~£alicoan Island, May, 1945, from 
jungle vegetation. 

T. sp. — Calieoan Island, May, 1945, from jungle vegetation. 

COCCIKELLIDJS 

Cotona sp., perhaps clauaeni Chapin — Calieoan bland, Oc* 
tober 16, 1946, predator of Tenaphala^ fasoipemia (Crawford) 
(Peyllidse) on rubberlike ehrub, 2^ feet above sea level. 

Coelophora S-^pvmctata (Fabricius)— Calieoan Island. June, 
1945, predator Aphia madicagiiM Koch on a forage I^ume 
(sonting). 

C. sp. — Calieoan Island, May, 1946. from Jungle vegetation. 

Epilaehna n. sp.— Calieoan Island, June, 1945, front jungle 
vegetation. 

S. sp.— Calieoan Island, Hay 7 and August 10, 1946, from 
jungle vegetation. 

5emnpium sp. — Calieoan Island, October 16, 1946, in asso- 
ciation with Coiana sp« preying upon Tenaphalara faaciptrvnia 
(Crawford) (Psyllidm) on a rubberlike shrub (not Ficua) 250 
feet above sea level 

Undet. sp. of ScymnvM or related genus— Calieoan Island, 
August 5, 1945, from underside of leaf of jungle plant of the 
taro (elephant’s-ear) group. 

CUCUJIDJE 

Ahaavertia advena (Walt).)— Caliooan Island, June, 1945, at 
light. 

SUvanua bidentatva (Fabricios)— Calieoan Island, June. 1945, 
numerous and a nuiaance, at light. 

CURCULIONID.® 

Aieidodea sp. — Guiuan, Samar, from foliage, October 17, 1945. 

AmorpAotdea sp.. probably same as species treated as lata 
Mots, by Otanes and Butac (1989)— Calieoan Island and Samar, 
Hay to October, 1945, larva in seed pods of ffibiaeua tUiaeaua 
and Theapeaia popvlnea, and adutts numerous in blo<Hns of both 
hosts. 
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Apion sp.— Calicoan Istend, May, 1945, from foliage of Vrona 
lobata. 

Homaloeyrtus sp.— ^licoan Island, May 10, 1945, from 
foliage of Hibitcus tUiaeeus. 

MetapoeyrtM ap. — Calicoan Island, October 18, 1946, on 
foliage 200 feet atove sea level. 

Paehyrkynehut sp^>^amar, May, 1945. 

Peribleptus dealbatw (BoisduvaO^-Oalicoan Island, June. 
1945, from jungle vegetation. 

Pyrgopt sp. — Samar, September 8, 1946, from foliage of 
VrofM lobata, and Calicoan Island, September 26, from foliage 
of Hibiecua tiliaceus. 

Rhynehitea plagioeephaiua Voss— Calicoan Island, October 15, 
1945, from foliage. 

Rkynehophorva ferrugineua (Olivier) or paaeha Boh.— Cali- 
coan Island, Augi^ 20, 1945. 

Undet. sp. of (^leuthetinl — Calicoan Island, May 7, 1945, 
from foliage of Hibiaetie Hliaceua and from foliage of pepper. 
DYnsciD.aj 

Hydatieua fabruni (McLeay)-^alieoan Island, May 14, 1945, 
from striding water in swamp. 

ELATERIDiS 

Agrypnua bifoveaius Candtee— Calicoan Island, June, 1946, 
at light. 

Ntodiploeonvs sp. — Calicoan Island, May 7, 1945. 

EROTYUDiE 

Hybosoma hydropicum Gorh.— Calicoan Island, June 27. 1945, 
from jungle, 600 feet above sea level. 

Rkopalotritoma amabitie Heller — Calicoan Island, from 
jungle. 800 feet above sea level. 

LAMPYRlDiE 

Ludola sp.— Calicoan Island, May 8, 1945. 

LANGURI11).£ 

Anadagtua sp. — Calicoan laland, June, 1946. 

LTCIDiE 

Lyropana i^i.— Calicoan laland, Oct(^r 18, 1946, from vege- 
tatkm, 300 feet above sea level. 
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n.i 

Motriorkifnehuo Bp . — Callcoan Islaad, May, 1945. 

Uadet. ap., genaa not recognized^-Calicoan bland, August 19, 
1946, from jungle vegetation. 

UOROELLID.S: 

GUpa ap. — Calieoan Island, May and June, 1945, on jungle 
vegetation, ccsnmon but evasive. 

NITIDULlDiE 

CarpophUua dimtdiatus (FabridU8)->-C8lieoatt Island, July 2, 

1945, combed from rat trapped in commissary. 

Haptorum ap. near luteolus Er. — Calieoan Island, September 

9, 1946, from blooms, flower buds, and seed pods HibUeus 
tiiiaceus: and Samar, September 10, from same kind of materiaL 
Undet. ap., not in U. S. National Museum — Calieoan Island, 
September 6, 1945, from fresh and wilted blooms of Thespetia 
popvXnea; and Samar, September 8, from blooms of Hi^eua 
tiliateua. 

PLATVPODIDiE 

Platypua sp., near Upidua Chap. — Calieoan Island, August 29, 

1946, Indoors. 

SCARABAEIDiE 

Anortuda {Buehlora) ehloreppga Burmelster — Calieoan Is- 
land, May and June, 1946, from jungle vegetation, 800 feet 
above sea level. 

A. ap.— Calieoan laland, October 15, 1945, from jungle vege- 
tatioD. 

DaayvalguB panaonua Mos.— Calieoan laland, October 18, 
1945, from jungle vegetation, SOO feet above sea level. 
Mioroaerica ap. — Samar, October 17, 1945, from foliage. 
Onthophagua ap. — Calieoan laland, June, 1946. 

Orpetea rhinoceroa (Linnieus) — Samar, May, 1946. 

Philaelota aulana Heller — Calieoan laland, Auguat 16, 1946, 
indoora. 

PaeudomaJaia aemperi Kraats— Guioan, Samar, April, 1945, 
from blooma of Abalmoaekua moaehatua. 

SCOLVTIDiE 

Xylaborua ap., prdi. parwlua Eichboff— Calieoan laland, 
June. 19M, indoora at U^t. 

X. ap., prob. parforama (WoU.)>^Calicoan Island, June, 1945, 
indoora at light; and July 4, 1946, combed from a trapped rat. 
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X. Bp.— Calicoan laUmd, May, 1946, reported to have bitten 
* person. 

TBNEBRIONIDJE 

Ceropria sp.— Calieosn Island, October 10, 1945, Indoors. 

Strongylium sp. — Calieoan Island, October 18, 1946, from 
vegetation, 800 feet above s&t level. 

Undet. sp. of Bradymerua or related genu3-~<Calicoan Island, 
August 7, 1946, from water in axil of banana leaf. 

COLLEMBOLA 

ISOTOMIDiG 

leoioMurus sp. — Calicoan Island, July, 1945, from water 
paddle accumulated from recent rato. 

CORRODENTIA 

PSOCID^ 

Ectopaocus sp. — Calictmn Island, July, 1945, from pasteboard 
box containing dry buds of Hibiaeua tiliaceua. 


lApoaeeUs sp.— Calicoan Island, June, 1945, devouring mu* 
seum specimens of mosquitoes. 

DIPTERA 

AGROMYZID.iE 

Deamometopa sp. — Calicoan Island, July 25, 1945, in asso- 
ciation with Hecamede sp., prob. peraimilia Hendel, and Gym- 
nopa sp. (Bpl^dridn) . 

MUiekieUa sp. — Calicoan Island, S^tember 7, 1946, from tip 
of twigs of Theapeaia populnea. 

Tethina sp.— Calicoan Island, July 2S, 1945, in association 
with Hebeenema. sp. (£]diydridts) on seaweed along shore of 
tite Pacific Ocean; and ^ptember 12, indoors. 

ASIUD.^ 

DolmaXina aemperi 0. S.— Calicoan Island, August 10, 1945, 
frcnn fermenting banana plant. 

D. sp.— Calicoan Island, and June, 1946. 

Afatm sp. — Calicoan Island, June and August, 1945. 

OmmaUua ehtnensts Fabriciua— Calicoan Island, June 7, 1946. 

O. sp.— Calicoan Island, June 7, 1946. 
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PhUodieut longues Schiner—C^ieoan Islasd, Jane, 1946, one 
with jKFejr, email butterfly (Lycaenide) ; and Lielebotm leland, 
June 22, 1946. 

Promiushua bifaaeiatua Macquart — Leleboon Island, June 22, 
1946. 

J*. maniUiensia Haequart^-Calicoan Island, May, 1946. 

P. phiHppinus Ricardo~-Calicoan Island, May, 1946. 

P. varipeo Uacquait— Calicoan Island, May, 1945. 

P. sp.— 41alicoan Island, Augnst 11, 1945. 

BOMBYLIIDiG 

Undet. sp., prob. of genus ffyperolonia— Leleboon Island, 
June 26, 1945. 

CALLIPHOBID^ 

Chrjfsotnga megaeephala <Fabriciu8)~>41alicoan Island, May, 
1945; and leleboon Island, June 25, 1945. 

Samipyrellia tagaUana (Bigat)~Ca]icoan Island, May 16. 
1946. 

CHLOROPID.® 

Euttvpha n. sp., near noctiluo (Walker) —Calicoan Island, 
July 29, 1946, in association with AUotriehoma aiiwn Cresson, 
Gymnopa sp. and Hecatnode sp. (Ephydridse). 

Pormostfta Bp.>--C8}icoan Island: June 29, 1945, numerous 
on taro and other vegetation growing in sand in the open along 
the Pacific Ooean; and July 23. in association with Apkia 
medicaginia Koch, on luminous plant by the sea. 

Prohippalatea paUidua (Loew.)— Oaiicoan Island, June, 1945, 
in assoeiatkm witii Beewmede aibieana (Meigen) (Ephydride). 

Undet sp, — Calicoan Island, August 26, 1945, swept frmn 
tnoniing-giory <C<mvolvulaoete) . 

COELOPIUiG 

Coelopa sp.-— Calicoan Island, September 6, 1945, from tender 
foliage gI Thaapeaia poptdnea. 

DOUCHOPODIDiE 

Seioims sp. — Calicoan Island, May. 1945. 

DROSOPHILID.S1 

DroaopkUa, 2 spp., one jnob. m^nogaater Meigen— Calicoan 
IsUnd, August 10, 1946, from fermenting banana plant 
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EMPIDiG 

Drapetis, 2 spp. — CimcoBn iBlaad, Aogust 26, 19^, swept 
from morsinff'glory (Convolvulacee). 

EPHYDRIDJG 

Allotriehoma alium CrMSon — Celieoen lalead, July 29, 1945, 
in association with Eutropka n. sp., near noetthw (Walker) 
(Chloropids), and Gymnopa ap. and Keeamsde sp. (Ephy- 
drldae) . 

Gymnopa sp.-^Calicoan bland, July 26, 1946, in association 
with Deamometopa sp. (AyromyaidK) and Hacamede ap., prob. 
persimiUa Hendel (Ephydridie) from dead land crab on sand; 
and July 25, from bare sand. 

Hebeenema ap. — Calicoan Island, July 28, 1946, In associa- 
tion wi& Tethina sp. (Agromyzidse) on seaweed along shore 
of the Faciiie Ocean. 

Heeamede albicans (Melgen) — Calicoan Island, June, 1946, 
in association with Prohippelatea palUdua (Loew.) (Chloro- 
pidse). 

R. ap. — Calicoan Island, July 26, 1946, in aMociation with 
Desemometopa sp. (Agromyzide) and Gymnopa sp. (Ephy- 
dridie} on dead land crab; and July 80 from bare sand. 

FUNGIVORm.® 

Lvcoria sp. — Calicoan Island, July 4, 1945, combed from a 
trapped rat 

LUXANIID® 

Homoneura oehripetmia (Frey) — Calicoan Island, October 14. 
1946, from foliage of lemon seedling in bloom. The flies were 
easily captured witiiout net. 

H, padangaMis (de Meijerel—As above. 

uuscm® 

Diehaetomyia guadrata (Wd.) — Calicoan Island, August 10, 
1946, from fermenting banana plant 

Mueca sorbent Wd. — Calicoan Island, May, 1946. 

M. veiuBtissiina Walker— Calicoan Island, October 6, 1946, 
indoors. 

Ophyra ekalcogaater (Wled.)— Gamar, October 7, 1946, from 
citrus foliage. 
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Siphona exigus (de Meljere) — Leleboon June 2b, 1945, 

from cow. 

Stomoxye ealeitrans Llnnaeu»>-A8 above. 

TelostyUis sp., prt^. deeemnotatits Hendel — Calicoan laUmd. 
Auguat io, 1945, from fennenting banana plant. 

otitida: 

BUusogaster metallieus Bigot — Calicoan Island, June, 1945, 
from vegetation. 

Naupoda platessa Oaten Sacken — Calicoan Island, October 15, 
1945, from bird excrement on jungle foliage. 

Seeloatenoplenna ap.<— Calicoan bland, May, 1945. 

PHOBIDiS: 

Megaselia sp., prob. scalaris (Loew.) — Calicoan bland, spring 
of 1946. 

PIOPHILIDJS 

PiophUa latipes Meigen — Samar, October 7, 1945, from citrus 

foli^. 

SABCOPRAG!0;& 

Sarcopkaga albiceps Meigen-— Calicoan bland, June 27, 1945, 
from jungle, 500 feet above sea level. 

S. onttbpe Bott.— Calicoan bland, May, 1946. 

S. knabi Parker— Calicoan bland, August 9, 1946, from 
Urena lohata. 

S. misera Walker— Calicoan bland, May and June, 1945. 

S. orehidea Bott.— Calicoan bland, May and August, 1945. 

S. orientals Park. — Calicoan Island, June, 1945. 

S. orientaloidee S. W. — Calicoan bland, May, 1945. 

S. ap.— Samar, October 7, 1946, from citrus foliage. 

STRATIOMYID^: 

Merosarpus sp. — Caliemin Island, August 10, 1945, from 
fermenting banana plant 

S^egriiomyia oonsobrina (Bigot)— Calicoan bland, October 
16» 1946. 

Ptilooera smaragdina Walker— Calicoan bland, June, 1946. 

Roeapha habUis WalkH* — Calicoan bland, October 8, 1946, 
frmn foliage of Barringtonia aeiatica along Le)rte Gulf. 
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SYKFHIDilB 

Baeeha sp . — Calieoan Island, Hay to August, 1945. 

Tubifera sp.— Calicoao Island: June, 1946; and October 8, 
1945, from HibUeru tiliaeeua. 

Volueella sp. — Samar, Hay 6, 19^, associated with the porl- 
lid Meaohomotona hibisci (Frojnatt) on HibUeus iiliaettu; 
and Calieoan Island, September 26, from H. tUiaemts. 

TABANID^E 

Tobanue sp., near eSUtUus S. S.— Calieoan Island, ia\y 28, 

1945, indoors. 

TBNDIPEDIDJE 

Tendipee sp . — Calieoan bland: June, 1945, numerous on 
leaves of banana; August 29, at light. 

TEPHRITIDiB 

Acidoxantha sp. — Calieoan bland, Septen^ser Vb, 1945, reared 
from a maggot found feeding in dower bud of Hibiscus tiliaesus 
(September 8). Two other adults of the same species reared 
from maggots found In buds of the same plant on the same 
day (September 6) emerged September 27 and 30. From 
another maggot of the same material, the hymenopterous para* 
site Opius longicaudatus (Aslunead) emerged instead of the fly. 
Mf^gots of Acidoxwntha sp. were found in the flower buds of 
Hibiscus HHoeeus from Samar, also, September 10, but no 
adults reared. 

TYLIDiE 

GraUopoda galbula (Osten Sacken)— Cuiuan, Samar, April, 

1946, from Hibisetts tiliaeeua infested with the piyllid Mssoko- 
notoma hibisei (Froggatt) and from Abehnosehus mosehatus; 
and Calieoan bland, June, 1945, from other vegetation. 

G. morbida (Oaten Sacken)— Guluan, Samar, April, 1945, 
from Abelmosehus mosekabus; and Calieoan bland, June, 1945, 
from other vegetation. 

HEMIPTERA 

ANTHOCORIDiE 

Cardaaststhvs sp., near rugicoUis Champ.— Calieoan bland, 
June, 1945, frmn pasteboard box ctmtaining dry bads of Hi- 
biscus tiliaesus. 
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BELOSTOMATID® 

Sphaorodetm rKS^ietem <FiU3ridas)>><;alieoan Island, May 
21, 1946, dead specimen, from swamp. 

COEEIB.® 

Cl^ api— Calicoan Island, May 24, 1946. 

H<moeoeeru$ bipustulatua Stil-^alicoan Island, Hay, 1945. 

Leptoeorisa acuta (Thnnber2><-47a!icoan Island, May, 1945. 

PftysomertM oedtTnenu (Bum)eister)*>-CaIieoan Island, May 
to September, 1946, from foliag^e of Hibiscus tUiaeeus and from 
other vegetation. Eggs were laid la clusteia of 50 to 75 on 
upper sides of foliage of shrubs and trees of various species. 
An adult was usually perched on the eggs. A leaf bearing a 
cluster of 70 eggs and an adult female perched on the eggs 
was taken indoors for observation. The adult (without being 
caged) remained constantly on the eggs for six days (August 
27 to September 1) and would have probably remained there 
until the eggs hatdied, if she had not been severely disturbed 
by transfer of the material. The eggs hatched nine days after 
having been abandoned ly the adult (September 10), indicating 
an incubation period of 16 days or longer. 

Riptortus linearis (Fabrieius)— Calicoan bland, May, 1945. 

R. psdestris Stftl—Calicoan Island, June, 1945. 

GEBRID^ 

Limnogonus sp. — Samar, April, 1945. 

HYDROMETRIDiG 

Hydrometra Uneata Eschscholts—Calicoan Island, June, 1946, 
from brackish water. 

LYGAEIDJB 

Astacops nigripea SUI — Calicoan Island, October 18, 1945, 
numerous on tree trunk, 400 feet above sea level. 

A. sp.~Leleboon Island, June 26, 1946, from foliiure. 

Dasynus ooeeocinetus Burmeister<~-Leleboon island, June 25, 
1945, rare. 

Dieuehss uniguttatus (Thunberg)— Calicoan Island, August 
10, 1946, from jungle vegetation. 

Gsoeoris fUwieeps (Burmelster)— Calicoan Islwd, M^ and 
July, 1946. 
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MIRIDA 

HyaiopeplM vttripemit Stftl— ^olieoan iaikad, June, 1945, 
from foliage. 

Pachypettis atiH Distant— Ae above. 

PENTATOMIDJE 

Antestia crueiata (Fabrieias)— ^aliooan Island, Octobm* 10, 
1945, from foliage of a shrub along seashore of Leyte Gulf. 

Ckrytocoria germari var. eotuul (VoUenhovenl-^aHooan 
Island, May 13, 1946, from jungle vegetation. 

Cwpieona sp. — Calicoan Island, June 7, 1946. 

CyelopeUa obseura <Lepelletier & Serville)— Calicoan Island, 
August, 1946. 

Bysareorit bovillua Dallae— CaMcoan Island, May and June, 

1945. 

E. guttigervs Thunberg — As above. 

E. sp. — Calicoan Island, May and August, 1945, from jungle 
vegetation. 

Undet Bp. of tribe Aoanthosomini, probably a new genus near 
Cyphoatetkua Fieber— Calicoan Island, October 16, 1946, from 
shrub bearing berries, 860 feet above sea level, only one other 
specimen was seen. It was from a plant of tlw same spedes. 

PLATASPID^ 

Coptoaoma eincta (Eschschohz)— Leleboon Island, May, 1945, 
from legume (sonting). 

PYRKHOCORID^ 

Dyadercua emeifer St&l — Calicoan Island, May to October, 

1946, feeding on flower buds, seed pods, and foliage of Hibiaeua 
tdiaeeua, apparently its preferred host. 

D. megalopygrta Breddin — Calicoan Island, Leleboon Island, 
and Samar, April to October, 1946, from Vrena lobota, Sida 
spp., and Abalmoaehua moaekatua. 

D. poec&ua (Herridh-Seh&ffer) — Same localities, dates, and 
hosts as, and usually in association with, D. megalopygua. 

REDUVIID.ffi 

Endoehua Aistnoninis Stil — Calicoan laland, Hay, 19tf . 

Emgoraa tagalieua St&l — ^Leleboon laland, June 28, 1945, 
eggs, nymphs, and adults, on shrub along seashore. 
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S. op . — Callcoan Mand, May, 1946. 

Rihirbua troehantoHem St&l-^olicoan Island. May, 1946. 

Staekgomerus palleseeno St&l — Calieoan Island. August 10, 
1946, fr<»n jungle. 

Sphodronythu erythropteru* (Burmeister)*~CalicoBn Island. 
May, 1945. 

S. aomirufus St&l — Calieoan Island, June 27, 1946, 500 feet 
above sea level. 

Syeanva atdli Dohrn. — Calieoan Island, May and June, 1945. 

Veledella sp. — C^icoan Island, May, 1946. 

VeabiuB purpureua Thunberg — Calieoan Island, Ju^ SO, 1945, 
indoors. 

Undet. ap., apparently of a new genus close to Epidaua— 
Calieoan Ii^d, May. 1945. 

HOMOPTERA 

APHIDiE 

Aphia eitrieidua (Kirkaldy) — Samar and C^coan Island, 
April and May, 1945, from citrus foliage. 

A. fabm ScopoH — Calieoan Island, May, 1945, probably from 
an herbaceous legume (sonting). 

A. labumi Kaltenbach— Clalicoan Island. June and July, 1946, 
from two species of legume, sonting and another. 

CEKCOFIDiE! 

Phymatoatetha montana Schmidt — Calieoan Island, June, 
1946. 

CICADELUD^ 

Bothrogania ap. near fanuginea (Fabricius)— Calieoan Is* 
land. May 7, 1945. 

Cieodeiia ap.*>-Caliooan Island, May, 1946. 

Tartaaava malayua ^I— <Ca]icoan Island, May. 1945. 

CICADIDJE 

Coamopaaltria intrmia St&l— Samar, spring oi 1946. 

COCCIDJB 

Lapidoaaphea belonging to the ta5idofvm-complex>--Gslicoan 
Island June 27, 1946, on leaves of a jungle tree 400 feet above 
sea le^. 

Pinnaapia sp.*--LeIeboon Island. June 26, 1946, on foliage of 
shrub ah^ seashore. 
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Peeudocoeeue lUadnue (Cockerell) 7-<-C«UcoaQ IsUmd, October 
14, 194S, from tree in brackish swamp adjacent to Lejte Golf. 

P. {Ferrisia) virgatua (Cockerell) — Leleboon Island, Jane 
25, 1945, on guava foliage and and Samar, spring, 1945, 

on cHms and Codiaeum variegatum. 

Saissetia hemisphaerica (Targiori*T<»etti) — Calicoan Island, 
May 16, 1945, on underside of leaves of a jungle shrub. 

DELPHAC1D.1G 

Delpha^odea sp.— <lalicoan Island, August 25, 1946. at light. 

Idbumia furdfera Horvith— >As above. 

FLATID.S 

Meeophylia aiba Jac. — Calicoan Island, May 24, 1945. 

rmjGmmm 

Dietyopham, 2 spp., one prob. naJeanonie Matsumura — Cali- 
coan Island and Samar, to September, 1946. 

Epora eubtilie Walker — Calicoan Island, May, 1945. 

Afindttra sp.— Calicoan Island, October 14, 1946, from vege- 
tation in dense jungle. 

Neomelieharia ealiehrofna <Walker)~Leleboon Island, June 
29, 1945, numerous on breadfruit. 

VirgiUa sp., prob. new— Calicoan bland. May, 1946. 

HEMBRACIDiG 

Gargara nigroearinata Funkhouser — Samar, August 29, 1946, 
from foliage of Hibiaeua tUiaeeue. 

G. nitidipennia Funkhousw— As above. 

G. varieolor St&l— Calicoan Island, May to October, 1946. 

Trieentrua pUinervoaua Funkhouser—Samar, Apdl, 1946, 
from Abelmoaekua moachatua. 

PSYUADM 

Meaokomotoma hibiaei (Froggatt)— Guiuan, Samar, April, 
1945, from Hibiaeua tHiaeaua. 

Tenaphalara faaeipennia (Crawford) — Calicoan Island, Oc- 
tober 15, 1945, from leaves of a rubberlite plant 

HYMENOPTEEA 

ANTHOPHORID^ 

Anthophora ap. — Calicoan Island, September 11, 1946, from 
foliage in ewamp. 
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APIDiE 

Apis dorsata f^brldus, the so-called giant or wild honeybee, 
“wild** referring to the fact H cannot be doineatlcated~<?a{icoan 
laland, May 8, 1946, at Hght. 

A. florea Fabricius-^CaUeoan Island, August 10, 1946, found 
dead on Jungle foliage. 

Thyrsus sp.— >Calicoan Island, June, 1945. 

BRACONIDiE 

Campylonsurus 8p.->~C8Ucoan Island, May, 1945. 

Iphautax sp. — As above. 

Mierobracon sp., apparently new— <lBlieoan Island, June, 
1945. 

Optus longicaudatus (Ashmead) — Cslicoan Island, September 
27, 1946, emerged from puparium of Aeidozaniha sp.; period 
of development 20 days or longer (notes under A^oxantha 
sp., Diptera, Tephritite). 

Spathiw sp. — Calicoan Island, May, 1945. 

ENCYETID.® 

Psyllmphagua sp. — Guiuan, Samar, April, 1946, from Hibiecm 
tUiaoeua infested with Mesokomotoma hibisd (Froggatt) (Psyl* 
Hd»). 

FORMICIDiE 

Anoplolepia longipes (Jerdcm)— <!alicosn Island: June, 1946, 
attending Aphts la^rni Kaltenbach on legume ; June 26, 1945, 
a nuisance in kitchen; and September 7, on tips of twigs of 
Thespssia populnea. 

Camponotus (Colobopsis) sp.— Clalicoan Island: Hey 8, 1945, 
at light; Hay 18, from foliage of Hibiaeus tiliaceus; August 29 
and Septmnber 5, at lig^t; September 7 from tips of twigs of 
Thespssia populnea; October 14, from i^rub akmg seashore of 
Leyte Gulf. And Samar, September 8, 1945, attending a species 
of mealybug (Pseudoeoccus) on fruit of Ficus sp. 

Crematogasier sp. — Calicoan Island: May 10. 1946, from 
foliage of Hibiscus tiUaeeua; and May 15, attending Saissetia 
hsmisphseriea (Targimii-Tozetti) on underside of leaves of a 
Jangle shrub. 

Diacamma sp.— Calicoan Island, June, 1946, one curyii^ a 
mutilated homopteron. 
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DoUehoderua (HypoeHnea) bitubereulaiue Sanur, 

Augoat 29, 1945 and CaHooan Island, September* 9, from foliage 
of Hibiaeua tiliaeeus. 

Monomorhim {Lampromyrmex) sp. — Calicoan bland, May 8, 
1945. 

Odamtopmera traneveno (F. Smith)— Calteoan Island, Sep- 
tember 9, 1946, from sand in the open. 

OeeophyUa emaragdina (Fabricins) — Caiicoan Island, August 
5, 1945, frcHn Jungle vegetation. 

Paratreekina longieomie (Latreille)— Caiicoan Island: Sep- 
tember 9, 1946, from sand in the open; and October 16, 1945, 
from flower buds of a shrub along seashore of Leyte Gulf. 

Polyrhachia eyaniventria (F. Smltii)— Caiicoan Island. Hay 
and June, 1945. 

P. ypailon Emery — ^As ^ve. 

Solenopaia geminata rufa (Jerdon)— ^lalicoan Island: August 
15 and 28, 1945, as household pest at different places on the 
island ; and September 9, from foliage of HiJnaeua tUiaeaua and 
from sand in the open. 

ICHNETJMONIDiE 

Tk^onia sp. — Caiicoan Island, August 19, 1945, from fer- 
menting banana plant in Jungle. 

MEGACHlLIDiE 

Megachile sp.— Caiicoan Island, August 12, 1946. 

MEL1FOXID.S 

Trigona sp.— Caiicoan Island, May, July, and August, 1946. 

PSAMMOCHARn).®: 

BaAazonva orientalia (Cameron)— Guiuan, Samar, September 
8, 1945, from foliage of Vrena lobata. 

SCOLIXDjE 

Campsomcru aureimllis (Lepeletier)— Caiicoan Island, Au- 
gust 9, 1946, outdoors ; and August 27, indoors. 

C. sp. — Caiicoan Island May, 1945. 

SFHECID.S: 

Argogorytaa sp.— Caiicoan Island, August 24, 1946, indoors. 

Chlorion auruleniua aarieeua (Fid)ridus) — Caiicoan bland, 
October 9, 1946, indoors. 
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C. hmmorrhoidalis muticua (Kohl)— C^licoan Island, August 
29, 1945. 

C. hmnorHmdalia aiamenaia (Taschenberg) — Calicoan Island, 
May, 1946. 

C. luteipennia (Mocsary)— Calicoan Island, September 9, 
1946, from sand in tiie open. 

C. umbroaa plumifera (Costa) — Calicoan Island, September 
11, 1945, from foliage In swamp. 

Lyroda venusta Bingham— Calicoan Island, August 24, 1946, 
swept from moming>glory (Convolvulaces). 

STEPHANIDiG 

Stephanua sp.— Calicoan Island, May, 1946. 

VESPID.E 

Polietea dubiua de Saussure— Cahcojui Island, May, 1946. 

Rygehium atrum de Saussure— Calicoan Island and Samar. 
September, 1945. 

XYLOCOPID.® 

Xyloeopa sp.— Calicoan Island, May and June, 1945. 

ISOPTERA 

TERMITID.® 

Naautitermea (N.) panayensia Oshima— Calicoan Island, 
June, 1946, indoors. 

ODONATA 

UBELLULIDiG 

Erythrodiplax sp. — Calicoan Island, May, 1945, from jungle 
swamp. 

Sympetrum sp. — As above. 

ORTHOPTEKA 

BLATTIDJE 

Blattella germanioa (Limueus) — Calicoan Island, April to 
October, 1945, household pest. 

EpUampra sp.— Calicoan Island, June, 1945, Indoors. 

Paneatkia sp.— As above. 

Symploee sp. — Calicoan Island, October 18. 1945, from jungle, 
400 feet above sea level. 
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Uodet Bp. of Fieadonu^ine— Calieoan Xaland, June, 194£, 
from Hibiscus tiliaeeus in Bwamp and September 10, from other 
vesetation. 

PHASMATIDJG 

Stpt/iotdea, 2 app. — Calieoaa Islmid uid Leleboon Island, Jane, 
194S, from jungle vegetation. 

LOCUSTIDiE 

Caiantota infusesius (De Haan) — Oaiicoan Island, May, 1945. 
Oxya sp.— Calicoan Island, August, 1945. 

MANTIDiE 

Ifterodttia pateUi/«TU (Serville)— Cidieoan Island, May, 1946. 
Leptomantis sp. — As i^ve. 

TETTIGONIIDiE 

Ansrota sp.— -Calicoan Island, July 26 and August 26, 1946. 

IiEPIDOPTERA 

AHATIDJE 

Amata (?) sp.— Calimsn Island, summer of 1945. 

CaUitomis sp. — ^As above. 

COSMOPTEBYGIDiG 

Pt^roderees, prob. n. sp. — Calicoan Island, June, 1945, reared 
from dry seed pods of Hibiscus tiliaesus. 

GELECHIID.^ 

Pectinophora gossypieUa (Saundera)— Calicoan Island, Sep* 
tember 17, 1946, larvs from flower buds of Thcspesia po^nea. 

GLYPHIPTERYGIDj® 

Tortyra sp. — Calicoan Island, June 26, 1945. 

NYMPHALID.S 

Hypolimnas MtUops (Cramer) — Calicoan Island, June, 1945, 
reared from caterpillars on Moras sp. in jangle. 

PHALAENIDJB 

Undet. sp.— Calicoan Island, Septonber 9, 1946, immatare 
larva feeding in young seed pod of Hibiscus HHacsus, 
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Undet. Bp. — Callcoan Island, October 8, 1946, caterpillars 
wkhln web defoliating Barringtonia aoiatiea along Leyte Gulf. 

PYRALID^ 

Diaphanea sp. — CaUc<^ Island, May, 1946, at ligbt. 

PYRAUSTID.® 

Ptehoeroeu suruoaiis (Walker) — Calieoan Island, June 21, 
1945, emerged from caged flower buds and seed pods of Hi- 
biseuo tiliaeeus; September 8 to 12, many larvte of this species 
or some other of the family were taken feeding in flower buds, 
blooms and young seed p<^B of the same host (H. tiliaeeus), 
but no adults reared. 


XYLORCTID.S 

Undet. sp. — Calieoan Island, Samar of 1946, larve feeding 
in flower buds and seed pods of Hibiscus tiHaeeus. 

SIPHONAPTERA 

PULICIDiE 

CtemeepKalides felis (Bouche) — Calieoan Island, July 28, 
1946, from dog. 

Pulcx tmfans Linncus-~Calicoan Island : June 26, 1946, from 
man; and October 10, from dog. 
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ABTIFICIAL FERTILIZATION AND EMBRYOLOGY OF 
HIROGOBIUS LACUSTRIS HERRE 


By GtnLUERMO J. Blanco 
Of tk« Dnitwii of Piahoriee 
Dopartmont of AfnaiUiiro end Commtroo, Mottito 

TWO PLARS 

This paper presents notes on the 'artificial fertilization and 
the early development of Mirogobiuji laeiuMs Herre, a small 
transparent goby of the family Gobiidse. Roxas and Blanco 
(1^7) made a revision of the genus Miroffobius Herre (Go- 
biids) based on the constant vertebral and the greater fin ray 
counts of the two known speciee Jif. loeustns and 3f. ateUaiua. 
M. laeustris is known as dolong in Tagalog, and kip-kip in Ilokot 
It is found in Lanigay, Polangui, Albay Province; Laguna de 
Bay, Laguna Province; and Paoay Creek, Paoay and Butong 
Lake, Laoag, Ilocos Norte Province. It is a source of goby 
fry used for food. ^ 

ArHfieitU fertUization. — The artificial fertil^tion of the kii>- 
kip was undertaken in August, 1939, as a contribution to the 
early life histories of Philippine fresh-water fishes. Sexually 
mature females of 3f. laeiutrU are easily recognized by the 
presence of ripe, intermediate, and immature eggs in their 
transparent bodieSk Males of the species are lar^r than tihe 
females; their heads Vre larger and bulidoglike, and the genital 
organs, decidedly larger. 

The following procedure was followed in artificial fertilu»- 
ticm; A ripe female was removed from an aquarium with a small 
dipnet; its abdomen was pressed gently towards its genital 
opening with the thumb and forefinger. As a result of the 
pressure e^gs sprung from the oviduct one at a time. The eggs 
extruded weie placed in a clean watch glass with a fine pincer. 
Each egg is provided with long adhesive threads that radiate 
from tile apical poles. The eggs were attached to one another 
by means of these adhesive threads, to form clusters. Adhesive 
threads ixr filaments of eggs are morphological characteristics 
Pi eyprinids, atherinida. and phallostethids. Ilie filaments or 
threads protect the eggs during embryonic development by 
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keeping titem intact and protecting them fr<»n being drifted 
by currents and other physical agendes. Hence, egg filaments 
are necessary for pelade eggs that require a longer time for 
development. 

A dissection of a ripe femde was made to ascertain the type 
of eggs in the ovary. The immature eggs (Plate 1, fig. 1) are 
oblong and nucleate. The intermediate eggs are more or Iws 
globular wRh a quantity of yolk material (Plate 1, fig. 2) . A 
mature egg, which is a^ut 1 mm in diameter (Plate 1, fig. 8), 
carrla a much greater amount of yolk material and Ha pmi- 
vitelline apace is narrower in the yoik*8phere. 

A sexually mature male was also removed from the aquarium, 
and its abdomen also gently pressed towards its genital opening. 
'Rie pressing was done in such a way that the milt dropped on 
the eggs which were placed in the watch glass half filled with 
water from the aquarium. The artificially fertilised eggs were 
later teansferred to two watch glasses containing tap water 
which was changed daily. The incubation period of ^e eggs 
under laboratory conditions lasted from three to four days. 

Embryoloffif of M. laeuetrig.-^-An observation of the embryo- 
logical development of the fertilised egg was made with the 
aid of a compound mlscroscope, and all drawings of the living 
materials were made witii the aid of a camera ludda. 

About thirty minutes after fertilisation the egg shell changes 
its globolu' shape into a pear-shaped appearance (Plate 1, 
fig. 4). First cleavage is very apparent in the yolk sphere by 
the presence of a blastodisc protoplasm of about equal tiie else 
of tiie yolk of the egg. 

One hour after f«Hilisation the blastodisc divides into 
equal daughter cells (Plate 1, fig. 5). Abmit one and a half 
hours after fertilisation the second plane of cleavage appears 
exitting the first plane at right angles (Plate 1, fig. 6). The 
Uastodisc of eight cells has a bilateral symmetry two and a 
half hours after fertilisation (Plate 1, fig. 7). T^ multiplica- 
tion of the cells after this stage is very irregular until the 
mass of protoplasm of blastodisc covers one-half of the 
yoDc sphere (Plate 1, figs. 8-9) . Twenty hours after feiiiliza- 
tlou the germ ring is developed (Plate 1, figs. 10-11). A group 
of cells are pushed in towards the cleavage cavity ^us forming 
the mnbryonlc shield (Plate 1, fig. 12). As the blastoderm 
increases rapidly in size and the germ ring advances arwind 
tile yoQc, the mnbryonle shield has grown larger and more de- 
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finitely outlined u a linear thickening on the anteroposterior 
axis of the former embryonic shield (Plate 2, fig. 1). llie 
latm* mnbryonic stages are very mu^ noticeable when tiie 
embryo increases in size and the yolk sphere diminish^ in size. 
An embryo coiled around more than half of the yolk sphere 
(Plate 2, fig. 2) has the beginning ot the eyes thirty hours 
after fe^lization. The optic vesicles and eight somites are 
developed thirty*six hours after fertilization (Plate 2, figs. S-4) . 
Embryonic circulation is in evidence for1y*eight hours after 
fertilizatimi (Plate 2, fig. 5). The embiyo has developed fin 
folds and the yolk is very much reduced in size sixty-four hours 
after fertilizati<» (Plate 2, fig. 6). The embryo is very active 
wHhin the egg shell and changes its position every other minute. 
Plate 2, fig. 7, is an illustration of embryo in the ^ell seventy- 
eight hours after fertilization. Viewed doraally eighty hours 
i^ter fertilucati<», the embryo shows well-developed head, ey^, 
ear bones, reduced yolk sac, and traces of larval intestines and 
myotonies (Plate 2, fig. 8). The newly hatched larva (Plate 2, 
fig. 9) , eighty-four hours after fertilization, has a well-developed 
notochord which does not extend to the axial lobe the caudal 
fin; the dorsal fin fold is as narrow as that of the ventral fin; 
the myotomee are well developed. Traces of the larval intes- 
tine which runs parallel the notochord and b^ind the reduced 
yolk sac are apparent. The head has well-developed eyes and 
ear bonee. 
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THE BREEDING ACTIVITIES AND EMBRYOLOGY OF 
APLOCHEXLUS LUZONENSIS HERRE AND ABLAN 

By GiniXDoio J. Blakoo 

Of tht Diviaion «/ Fiakerita 
DapartmetU of Agrieultura and Ctmtnarea, Manila 

mne kahs 

AploeheUtu tuzonetuia Herre and AbUui, a cyprinodont, ta 
known anumg the Ilocanos aa eoaeoaleng. It abounds in rivers, 
atreans, ponds, and ditches of the municipalities of Soilsona, 
Batac, Laoag, Bacarra, and Dingras, Ilocos Norte Province. 
This fresh'water fish is generally not caught for food, but 
during scarcity of food fish it is taken advantage of by the 
inhabitants, especially those of the town of Solsona. This fish 
is voracious, feeding largely on mosquito larve, plankton, and 
organic detritus that float along littoral margins of shallow 
ponds and streams. Its flat head and transverse mouth are 
characteristic adaptations to surface feeding habits. Aside 
from its importance as a mosquito exterminator it may be kept 
as lively aquarium fish. Its small size and beautiful golden- 
yellow color at the proximal edges of the dorsal, anal, and 
caudal flns, especiidly during the breeding season, make it an 
attractive ornamental fish of distinct value. 

Breeding aetivitiea, — Since the discovery of coscosleng as a 
new species of the family Cyprinodontidce by Herre and Ablan 
in 1984, field study on the extent of its distribution and on the 
occurrence of its larvae and young stages has been carried on. 
AploekeUua luzonenaia is known to breed throughout the year, 
but the height of the breeding season occurs in August. The 
coscosleng is in the habit of swixnming in slow-running waters 
along littoral margins of ponds or streams where there is 
abundant vegetati<m of vallisneria, anadiaris or other aquatic 
plants. This species in great numbers invariably congregate 
in water one to three feet deep. The males and females are 
not nest builders. On the other hand the eggs of females are 
isrovided with egg filaments. So far as known, such egg fila- 
ments are also developed in the developing egg of Atherinidse, 
Phallostethide, and Gobiidse. 

The female of the speeicB is recognized by the bulging of the 
flunk around the pectoral flns. The fmnale is usually smaller 
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than the male, the latter having a larger head and a brighiter 
golden-yellow color on the caudal and dorsal fine. 

Bleeding females usually carry clusters of eggs hanging in 
their oviduct. The outer egg membranes have numerous short 
adhesive threads and also a group of long filamentous threads 
arising from an area of the egg membrane. Such long fila- 
mentous threads are twisted and join other twisted threads 
6f other eggs to form a single cord (Plate 1, fig. 1). A female 
which is ready to spawn is unusually active because she is 
being pursued by breeding males. When the female is ready 
to extrude eggs she becomes less active, preferring to settle at 
the gravelly bottom of a margin of a stream, rubbing off her 
abdomen on the gravel or peebles. She lies on a dorsolateral 
position at times followed by caudal fin vibrations until the 
eggs are extruded one at a time. A gravid female carries from 
5 to 28 eggs (Table 1) depending upon the size of the female 
fish. Fertilization of the eggs is external as it was observed 
that ripe males followed females with extruded clusters of eggs. 
Clusters of eggs which are fertilized are either carried by the 
females until they are hatched or detached from the oviduct 
of the female fish and then attached to some plant leaves until 
they are hatched. In nature fertilized clusters of eggs which 
are not detached from the oviduct of the parent fish have more 
chances of being aerated, protected, and hatched than those 
clusters of eggs detached from the oviduct. Such eggs may 
be devoured by carnivorous fishes or other aquatic predatory 
species. 

Table 1 . — Number of rtpe ova in A. luMoneneie, 


l.ai*tta of S(h 

Muinbor of 

Loastfe of Sob 

Nnnriwr of 

in nun. 

p«r Sih 

in mm. 

eni par Aih 

32 

28 

28 

14 

31 

28 

24 

9 

29 

24 

22 

6 

30 

26 

28 

7 

28 

17 

21 

6 

27 

26 

20 

7 

26 

20 

19 

6 


The breeding activities of this fresh-water cyprinodont appear 
to be characteristically different frmn those of other fresh-water 
species owing to the lack of copulatory external organs, as those 
found in the members of the family Phallostethide. ']l%e court- 
ship prior to the spawning activity is not very apparent as 
that of the fresh-water species, which are nest-builders. 
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Amde from the field observatione on the breeding aotivities of 
the ooflcofilentr* the behavior of irravid females and adult males 
was also observed in a glass aquarium to facilitate the embryo- 
logical study of A. hueonenais. 

Embryology of A. luzoneneta, — Clusters of eggs detached 
from the oviduct of the fmale fish were removed from aquatic 
plants and then transferred to watch glasses. Water from the 
aquarium was used daily up to the time of hatching. The 
observations and drawings were made with the aid of a camera 
lucida on all living masterials. The incubation period of A. 
luzonenaiti in August, 1939, lasted from eight to ten days de- 
pending upon laboratory conditions. 

The newly laid but unfertilized egg is transparent, about 1.6 
mm in diameter, not globular, and has a narrow perivitelline 
space (Plate 1, fig. 2). The perivitelline space beccanes wider 
a few hours after fertilization. One hour after fertilization 
the blastodisc (Plate 1, fig. 3) is apparently well differentiated, 
appearing as a protrusion of protoplasm at the pole of the 
yolk sphere. The oil globules are reduced in number and also 
occupy the mid portion of the yolk sphere. One and a half 
hours after fertilization meridional cleavage takes place (Plate 
1, fig. 4) , the blastodisc dividing into two equal daughter cells. 
About two and a half hours after fertilization the second plane 
of cleavage is apparent (Plate 1, fig. 5), thus cutting the first 
cleavage at right angles and dividing the blastodisc into four 
equal cells. After the eight cell-stage, cell division of the blas- 
toderm was observed to be variable (Plate 1, fig. 6). The 
blastoderm continues to increase in diameter (Plate 2, fig. 1) 
until it covers a third of the yolk sphere. Twenty-five hours 
after fertilization the original primitive streak is very much 
advanced (Plate 2, fig. 2). Plate 2, fig. 3, shows a developing 
embryo forty-eight hours after fertilization. The embryo has 
developed eyes. Fifty-two hours after fertilization (Plate 2, 
fig. 4) the developing embryo has thirteen somites. An embryo, 
seventy-two hours old (Plate 2, figs. 6-6) , has eighteen somites. 
At this stage the embryonic circulation is very much advanced ; 
the notochord is very distinct; and the ear bones and brain are 
already in evidence, on the way to development. 

The yolk sphere undergoes reduction, the number of somites 
increases to twenty-five, and the embryonic circulation is more 
advanced than in an embryo seventy-six hours after fertiliza- 
tion (Plate 8, fig. 1). One hundred hours after fertilization 
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the embryo as shown dorsally (Plate 8» fig. 2) has well-devel- 
oped large eyes and ear bones. The pulsating heart, the smaller 
yolk-sphere, and the more or less continuous finfold are very 
much noticeable in the embryo one hundred twenty-four hours 
old (Plate 3, fig. 3) . Seven days aft«r fertilization (168 hours) 
the embryo begins to hatch by breaking the eggs shell through 
the process of wriggling inside the egg wall and finally hatch- 
ing, tail first (Plate 3. fig. 4). The larva at the age of two 
days measures 5 mm long and has a well-developed pectoral 
and a single median fin that starts dorsally about the middle 
of the back and around the notochord up to the ventral surface. 
The larva has dark stellate pigm^t spots on the sides of the 
body (Plate S, fig. 5), 
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ILLUSTRATIONS 

I Camera loaida dmwlnca by the author ] 

Plate 1. Aflocheilub ltjzonensis Hesre and Ablan 

Fm. 1. CluBter of eggs; x 800. 

2. A ripe egg; X 000. 

3. An egg one hour efter oviposition showing blastodisc; X 600. 
Fioa. 4-0. Eggs showing multiplication of cells 8 to 4 hours after fertili* 

sation; x 600. 

Plate 2. Aplocheilus lusonensib Hbrrb and Ablan 

Fio. 1. Egg, 8 hours after fertilixation; X 600. 

2. Egg, 26 hours after fertilisation showing advance primitive 
streak; X 600. 

5. Developing embryo, 48 hours after fertilisation; x 600. 

4. Developing embryo, with thirteen somites, 62 hours after fer- 

tilisation; X 600. 

Fiqb. 6-6. Embryos, 72 hours after fertilisation, stages of embryo with 
18-18 somites; x 600. 

Plate 3. Aplocheilus luzonenbis Hebbe and Ablan 

Fig. 1. Embryo, 76 hours after fertilisation; x 600. 

2. Embryo, 100 hours after fertilisation; x 600. 

8. Embryo, 124 hours after fertilization; x 660. 

4. Embryo, 168 hours after fertilization; x 660. 

6, Larva, 192 hours after fertilisation; enlarged. 
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CYATHEA IN NEW GUINEA^ 

By EDWtH Bimobah CfUniLAND 
Of th$ VnivtnUy of CaUfomia, BorkoU^ 

niTDBN puns 

The reasons provided by its present distribution for ascribing 
to Cyathea an Antarctic oriidn have been presented in this 
Journal.* In the same study, it was pointed out that migrants 
from Antarctica by the most open route to the Oriental tropics 
found in New Guinea their first opportunity for rich develop- 
ment under present elimatie conditions. The hypothesis of An- 
tarctic origin thus explains New Guinea's wonderful wealth and 
diversity of species in such a genus as Grammitis; and converse- 
ly, the local wealth of species endorses the hypothesis. 

Cyathea is another such genus. In the enumeration to follow, 
I list 88 species — ^far more thui are credited to any other like 
area. This list includes one species that is fairly surely reported 
there by error ; two which I am unable to place in any systematic 
arrugement; three which may be misidentified ; and still several 
so inocHnpletely described that they may possibly be present under 
two names. Still, the number known can hardly be less than 80 ; 
since, if the species reported, for example, as C. eztensa be not 

*Thia paper includea a report on the fema of thia genua collected by the 
Third Archbold Expedition to New Guinea. For previoua reporta of thia 
aeriea, see Phil. Jour. Sci. 7S (1940) S45-S67, 467-469 ; 76 (1941) 847-661; 
76 (1941) 28-86. 

Printer'a proof of thia paper waa returned to Manila October 16, 1941. 
To protect the namea, diagnoaea of the new apeoiea were publiafaed in 
University of California Poblioations in Botany IS (1942) 218, 219. I 
would not dander theae diagnoaea by aaying that the deacriptiona and 
illnatrations now paUinhed are neceaaary for the confident recognition of 
these spodes. 

*niiL Jour. SoL 70 (1980) 180. 
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that species, it is probably another underscribed one. On the 
other hand. Brass’s most recent collection, numbering 36, in- 
cludes 15 described here as new, and such a proportion of novel- 
ties proves that the number still to be discovered is very large. 

The genus is diversified, as well as rich in numbers, here. 
The dimorphous species constitute a considerable group. 
Several species are scandent, a phenomenon unknown elsewhere. 
One species is described as acaulescent; but the best of collectors 
might not be sure that this condition could not be outgrown. 
A considerable number of species have fronds remarkably small, 
for Cyathea. 

One of these small-leaved species, C. atrispora Domin, was 
first named AlsophUa dryopteroidea Brause. Brause satisfied 
himself that he saw a complete annulus. There is usually no 
difficulty in being sure as to any number of sporangia of a 
Cyathea; they are recognizable at a glance. A plant of Brass’s 
collection, a tree-fern assigned at first to Cyathea without ques- 
tion, presented me the same problem; and I am assigning it to 
Dryopteris, in spite of one annulus which passed around the 
pedicel. Even if my observation and my assignment of the 
species are correct, it is as well not to be hasty in drawing 
conclusions. 

At least throughout the Old World, most species of Cyathea 
are of very limited range, many of them known, each from a 
single mountain. They seem to be very incapable migrants. In 
harmony with this idea, is my experience with their spores, 
which I have tried very many times to germinate, but without 
success. The total number of individual collections of Cyathea 
in New Guinea is too small to justify any general conclusions 
as to their domestic range. Only as to the species of great alti- 
tudes it IS worthy of note that several are now known from 
“Papua” and from Dutch New Guinea, respectively, at the east 
and west ends of the island. 

As to the endemism of the island as a whole, it is very high. 
My list includes the off-shore islets — ^Aru, Run, Woodlark, even 
to the Louisiade Archipelago, which ought perhaps to be ex- 
cluded. Only two well-known Malayan species, C. eowtaminam 
and C. crenvlata, are known in New Guinea. T%e foxmer is 
a group, rather than a species, but some of its New Guinea com- 
ponents occur also far to the west and northwest. The plant 
which has been reported as a variety of C. tomentosa is C. 
ordinata, a very distinct species. Two Polynesian species and 
one of New Caledonia have been reported, two of these from 
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the Louisiades only. As to all of these I am in doubt, — which 
is all that is permitted until one may compare the specimens 
named by Baker and Christ with authentic specimens oif the 
species in question. Accepting all undisproved statements as 
to species common to New Guinea and to other lands, the local 
endemism seems to be above 90 per cent. 

The most pleasing fact in work with New Guinea Cyathea 
is that a large part of the species have been described within 
the last thirty years, which is the period within which it has 
become usual to collect specimens which permit reasonably com- 
plete description. Brass’s specimens sent me for study inva- 
riably include the base of the stipe, which is now recognized as 
essential for the purpose of description. No other land rich in 
Cyathea has so large a part of its species authentically known 
with this measure of completeness. These massive bases are 
indeed not convenient in the herbarium; but convenience is a 
very minor consideration, compared with the demand that the 
specimen gives as complete an idea as possible of the plant. 
Even this paramount demand can hardly be made to cover the 
trunk. In my own collections, for my own herbarium, are many 
pieces of trunk; but in collections by others, I am content, be- 
sides as much as possible of the lamina, with the stipe, and good 
field notes, as we have to be with trees of other kinds. In the 
descriptions of new species, to follow, the information in Brass's 
field notes is to be regarded as a part of each description. 

Key to the epeeiee of Cyathea. 

a Indusium prv«ont. 

Pinnae 5-15 cm long; frond bipinnatifid 
e\ Pinnae 16 cm long 1 C. fueea. 

c*. Pinnae 5-8 cm long. 

d'. Sorus bursting at apex 74. C. Klosm. 

d\ Indusium breaking up everywhere 75. C. papuana. 

b\ Pinnules up to 3 cm long, flat, thin. 
cS Stipe less than 5 cm long 70. C. peranemi/ormte. 

r". Stipe longer. 

d\ Costae of pinnules hairy 66. C. huneteiniana. 

d*. Costae naked 67. C. Ledermannt. 

d\ Costae squamuloae. 

e'. Squamulae not bullate 68. C. musrophyUoidee 

e*. Squamulae moaUy bullate 69. C. perpelvigera. 

b \ Pinnules 1 cm long, coriaceous, not bullate 81. C. arfakeneu. 

b*. Pinnules under 4 cm long, more or leas bullate 
e* Frond lanceolate, bipinnate 81. C. arfakeneie. 

e*. Frond lanceolate, tripinnatifid 80. C. xmbrxeata. 

e\ Frond lanceolate to ovate, tripinnate. 
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d\ Basal paleae flat, pale-marginate 77. C. eheilcMthoidee. 

d*. Basal paleae twisted or crinite, concolorous. 

e Secondary pinnules mostly oblonir 78. C. Macgrtgori. 

e‘. Secondary pinnules mostly round 79. C. gleiehettioidea. 


o‘ Frond broadly ovate, quadnpinnate 
b‘. Pinnules larger, segments bullate or cucullate 
h\ Pinnules larger, not bullate nor deeply cut. 
c '. Indusium firm . . .. 
e*. Indusium membranous 
b ’. Pinnules over 4 cm long, not bullate, deeply pinnatifld or pinnate at 
base only. 

e'. Segments 4 mm wide or wider. 
d*. Tomentum on rachis not mixed with paleae. 


76. C. Kegtseri. 
34. C. ordinata. 

1. C. fuaea. 
.. 2. C. Wemeri. 


e*. Pinnae up to 35 cm long . . 
e*. Pinnae up to 56 cm long 
d\ Tomentum mixed with linear paleae 
e*. Segments less than 4 mm wide. 
d‘. Costa of pinnule naked beneath, 
e K Secondary raehises naked beneath 
e*. Secondary raehises very scaly 
d Costa bearing bullate paleae only. 
e\ Son costular 
e *. Sori medial 


9 


3. C. Roaenatoekii. 

4. C runensia. 
i. C. aubapathulata. 


6. C. prumoBa. 
7. C. coataltBOra. 

8. C. geluenatB. 
C novognineertBta. 


d‘ 

d‘ 


d* 

d’ 


Costa bearing bullate and narrow flat paleae 

8. C. peluensis var. tomentoso. 
Coeta bearing mixed dark-setulose paleae 13. C. Foerateru 
Costa bearing bullate and large flat paleae 
Paleae on costa dense 
!*. Paleae on costa sparse 
Costa scaly and hairy 10. 

Costa hairy, without scales 14. 

Pinnules ample, not bullate, pinnate. 
c\ Upper surface of lamina white-squamulose 
c*. Upper surface bearing white fibers. 

dK Secondary pinnules entire or subcntirc 16 C. albidosqwimata. 
d‘ Secondary pinnules pinnatifld . 71. C. pulehemma. 

c\ Upper surface naked, 
d ’. Secondary pinnules not deeply cut. 

e Tertiary rachis (costa of primary pinnule) glabrescent. 


11. C. ngena. 

12. C. evfrta. 
C. aapikeTiaia. 
C. etneinnata. 

15. C. procera. 


/‘. Segments deeply crenate 
Segments entire 

«*. Tertiary rachis scaly beneath. 

/‘. Pinnules sparsely squamulose beneath 
g ’ Secondary pinnules incised. 
h'. Rachis furfuraceous . 
h*. Rachis long-scaly . . . 
g\ Secondary pinnules entire to crenulatc. 

Rachis 6 mm thick at base 20 C. globoaora. 

h *. Rachis over 15 mm thick .. 21. C. pachyrrhaehv. 

/*. Pinnules densely tomentose beneath 22 C, pereraaaa. 

d*. Secondary pinnules deeply cut at base. 


17. C. Muelleri. 
52. C. fttgax. 


18. C. Arehboldtt. 
19. C. bidentata. 
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9 Secondary pinnulea 2 mm wide above base 28. C. aurieultfera. 
• Secondary pinnulea wider (over 3 mm) . . 24. C. maerophylla, 
d\ Lower secondary pinnules aubpinnate 26. C. guodnpmnatt/ida. 
o'. InduBium wanting or reduced to a concealed scale. 
b '. Fertile and sterile pinnules not very unlike, 
e*. Trunk erect and self-supporting, 
d*. Pinnae pinnatifid. 

e*. Veinlets less than 16 pairs 56. C atritpara. 

e*. Veinlets 80 pairs .. ►3. C. Woodlarkensts. 

d*. Pinnules up to 8 cm long. 

e*. Pinnules pinnatifid at base only 84 C. reeurvata, 

e*. Pinnules pinnatifid or pinnate throughout. 
f\ Segments bullatc 83. C, tomentoMsima 

/*. Segments flat. 

g ‘. Paleae on stipe fuscous, broad . 72 C. lepudoelada 

g‘. Paleae stramineous, 1-2 mm wide 73. C. parva. 

d*. Pinnules larger, with at most one secondary pinnule, 
e'. Segments 7 mm wide 26 C margmata. 

<*. Segments about 4 mm wide. 

Rachis smooth. 

g ‘. Kachis scaly beneath 27 (7. rubtginoaa 

0*. Rachis naked beneath iO. C. Maegtlhvrayt. 

/*. Rachis muricate 

g\ Rachis scaly beneath . 28 C. albtdttla. 

g*. Rachis pubescent beneath 30. C. gepptana 

0*. Segments less than 4 mm wide 
/'. Rachis smooth 31 C. Wilkestana 

/• Rachis rough 

0*. Costae persistently paleate beneath 
h'. Texture herbaceous, thin 32. C. teaherula. 

h '. Texture firm to coriaceous 
t’. Costal paleae dark or mixed 

Pinnules stalked . .33. Als. atfakerutt. 

j *. Pinnules sessile. 

k\ Larger paleae entire 34 C. ordivata. 

k’. Paleae lacerate 36 C. magna. 

t*. Costal paleae all pale. 

j '. Larger paleae 2-6 mm long . 86. C. horridula. 

} * Paleae up to 1 mm long. 

k\ Frond dark green 37. C aeabrueta. 

k\ Frond light green 38. C, liraaan. 

0*. Costae naked or glabrescent beneath, 
k’. Basal scales ferruginous or paler. 

t*. Texture herbaceous 39. C. arabertdtpea. 

1*. P’lrm to coriaceous. 

; ' Vetns persistently hairy beneath 40. C. piluhferu, 
i*. Veins deciduously hairy ... 41. C. aenetfoha. 

)*. Veins not hairy. 

k\ Sori costular 42. C. gragaria. 

k\ Lower sori medial 13. C. tenuieauha. 
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k’. Basal scales dark. 
i\ Pinnules stalked . 
t*. Pinnules sessile. 
i‘. Wing of costa 1 mm wide 
y*. Wing very narrow. 
k'. Segments nuked beneath 
k*. Veins hairy and scaly . . 
d*. Pinnules pinnate. 
e\ Rachis muricate to spiny. 

/’. Secondary pinnules symmetrical at 
g'. Basal paleae dark. 

h‘. Costnlar paleae bullate, entire, 
h*. Paleae few, pale, flat 
h\ Costular paleae many, dark 
g'. Basal paleae light ■ 

/*. Secondary pmnulae aubhastatc 
e*. Rachis smooth. 

/ '. Rachis stramineous 
/'. Rachis atropurpureous 
c”. Trunk wanting 
e\ Trunk weak, scandent. 
d'. Axes brown 
d*. Axes blackish 

b *. Dimorphous, fertile pinnules contracted. 
c\ Sterile pinnules at most crcnate 
e‘. Sterile pinnules pmnatifid. 
d‘. Sterile segments 5 mm wide. 

e '. Costal squamulcs flat, dentate-ciliate 
e*. Costal squamulcs bullate, entire . . . 
d*. Sterile segments narrow 

e' Fertile pmnulae under 2 cm long 
e ’. Fertile pinnulae up to 5 cm long 
e*. Sterile pinnules pinnate. 
d\ Lamina glabrous 
d*. Lamina squamulaU 


44. C. brauteaua. 

.... 46. C. vtnginuk. 

46. C. DieltiL 
. 47. C. iMlanaeanthe. 


base. 

pale . 48. C. extetuta. 

. .. 48. C. iHtermedia. 
. . SO. C. atrox. 
61. C, eontammatu. 
68. C. tnmeata. 

64. C. emtnens. 
66. C. atropurpvrea. 
66 C. airitpora. 

57. C. ascendeiu. 
58. C. Meandetu, 


SO. C. biforrma. 


60. C. Sehleehleri. 
61. (7. dvmorphophyUa. 

62. C. brunnea. 
68. C. graeiUvma. 

64. C. olivaeea. 
66. C. melanoelada. 


I CYATHEA FITSCA Baker 

C. fvsea Baker, Malesia 3 (1886) 31. 

C. Ktngd Ros., Fedde’s Report. 9 (1911) 422 

Known only in eastern New Guinea (Papua) : King 181, 
1177 (type of C. Kingii Ro.s.), S76, S83; Brass 5137. In full 
development, this species has pinnse up to 40 cm long, pinnules 
up to 8 cm long, cut 2/3 of the way to the costa into broad, 
rounded or obliquely acute lobes. King 383 has pinnie 16 cm 
long, merely deeply lobed, but I feel sure that it is a form of the 
same species. Brass 5137 has a long series of pinnatidd basal 
pinns, above which it is widened and bipinnatifid. The pinnse 
are more or less distinctly articulate to the rachis. 
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2. CVATHRA UTEBNBRt Bm. 

C. Wemert Ros., Fedde’s Repert. 6 (1908) 34. 

C. Venteegii Casisr, Nova Guinea 8 (1909) 161. 

Kaiseb-Wilhelmsland : Daman, altitude 600 meters, Wemer 
66, isotjrpe in Herb. Univ. Calif.; Schleehter 16688. The type 
of C. Vereteegii is Verateeg 1190, not seen. Aside from the fact 
that I cannot distinguish these two species, neither is very dis- 
tinct from C. fuaea. Because its indusium is fugitive, I refer 
here Carr 12136. very large, received as C. fuaea. 

3 CTATBEA ROBDfflTOCKn Braote 

C. Rotenttoekit Brausb, Engler’s Jahrb. BS (1920) 49 

Sepik region, altitude 1,300 meters, Ledermann 1126A, isot}rpe 
in Herb. Univ. Cahf. ; Idenburg River, altitude 1,760 meters, 
Braaa 12275. 

4 CYATHEA RUNENSIS v A v R 

C. ruMen»t» v A v. R., Bull. Dept. Agr. Indea Neerl. No. 18 (1908) 1. 

Pulu Run, northwest of New Guinea, Teyamann; known by 
the one collection. 

(. CYATHEA 8UB8PATHin.ATA Braaar 

C lubepathulala Braosb, Englcr’s Jahrb. 56 (1920) 63. 

Sepik region, altitude 2,070 meters, Ledermann 11623, not 
seen. 

( CYATHEA PKUINOSA Ros 

C. prutnoaa ROB., Fedde’s Report. 12 (1918) 163. 

Bolan Mta., altitude 2,400 to 3,000 meters, Keyaser (1912) B. 
H, isotype in Herb. Univ Calif.; not again reported. 

T CYATHEA COSTALISOKA Copeland Plata 1 

C cogtahto^a CoPiiXAND, U C. Publ. Bot. 18 (1942) 218. 

Arbor, trunco teste Brassio 4 m alto, sursum 6 cm crasso; 
stipite ca. 25 cm longo, ubique rhachique paleis 1-2 cm longis 
anguste linearibus vel acicularibus atris brunneo-marginatis 
dense vestitis ; lamina 70 cm longa, 35 cm lata, acuta, tripinnati- 
fida, pinnis inhmis 10 cm longis deflexis, medialibus 20 cm longis, 
7 cm latis, sessilibus, subacuminatis, rhachibus superne ferru- 
gineo-tomentosis, infeme paleis ca. 4 mm longis linearibus pie- 
risque curvis vel tortis linea mediale atris marginibus ferrugi- 
neis densis immersis ; pinnulis sessilibus, 4 cm longis, 1 cm latis, 
acutis, vix ad costam pinnatifidis, costa superne ferrugineo- 
tomentellis, inferne nudis, segmentis 2 mm latis, contiguis. 
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praecipue apices versus conspicue crenato-denticulatis, papyra- 
ceis, obscuris vel inferne palhdioribus, venis conspicuis, ca. 7- 
paribus, plerisgue furcatis; sons costularibus ad venas infimas 
restrictis, ideo ad basin aegmenti cuj usque geminatis, rarius 
biparibus, parvis, indusio symmetrice truncate persistente. 

Dutch New Guinea: Lake Habbema, altitude 3,225 meters. 
Brass No. H88. “Occasional in forests of moist hollows ; stem 
branching from near base; fronds spreading; material from 
branch with 9 fronds.” 

Remarkable for the dense coat of slender pales, brown or dark 
brown m mass as the color of the margins predominates on the 
minor axes but not on the stipe, the naked costs, and the minute 
sori strictly basal on the segments, against the costa of the 
pinnule. Not evidently near any other known species. 

8 CYATUEA GELUENSIS Bm 

C. gelttensta Kos., Fedde’s Kepert. S (1908) 371. 

Mt. Gelu, altitude 1,000 meters, Werner (1907) 80, isotype in 
Herb. Univ. Calif. The stipe and lower part of the type plant 
are unknown. Our specimen is the apical 25 cm, and a pair of 
pinnae from somewhat lower. These show that the entire frond 
was small. Subsequently described is var. tomentosa,^ from 
Sattelberg, altitude 1,400 to 1,500 meters, Keysser 178; of this 
we have two isotypes, as it was distributed under another label 
as Fil. Novoguin. exsic n. 202. We have also Keysser 178a, 
labelled var. subpaleacea, apparently never published. If var. 
tomentasa is C. geluensis, it is a widely variable species. 

Suspecting that this is so, I refer to it Brass 12919 and 183^.5, 
Idenburg River, altitude 1,200 and 850 meters. These are ex- 
cellent specimens of a much larger plant than the original. 
Trunk (Brass’s notes) 2.8 m and 7-8 m tall, 6-7 cm in dia- 
meter; .stipe short, about 10 cm; the lower pinna; gradually 
reduced, even to 4 cm long, palea; of stipe 2.5 cm long, 2 mm 
wide, attenuate, stramineous; middle pinnae 50-60 cm long, 15 
cm w’ide, subsessile, acuminate, almost bipinnate, the lowest 
segments disconnected but adnate, rachis of pinna minutely 
strigose above, with an appressed tangled pale tomentum be- 
neath, mixed with occasional narrowly linear palem 6 mm long; 
costae clothed beneath with whitish scales 1-2 mm long, which, 
on No. 13315, almost all consist of round bullate bases and very 
long setae, as on the type of C. geluensis except that its scales 
arc less abundant and the distinction of base and seta is less 


’ Fedde’s Repert. 12 (1918) 626. 
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sharp. Rarely, 'ttie base of a scale is missing, and it becomes a 
hair, or the seta is missing and the scale is round. On No. 
12919, scales reduced to hairs are numerous. The differences 
between these specimens and typical C. geluensis are in degree, 
in size, density of scaliness, etc. ; and for the present they may 
best be regarded as that species, in a more perfect development 
than its type represents. 

t. CYATHEA NOVOOUINEENSIS BraUK 

C. novoguineengiB Brause, Engler'a Jahrb. 49 (1912) 12, flg. 1 B. 

Bismarck Mts., altitude 1,800 meters, Seklechter 18697, iaotype 
in Herb. Univ. Calif. Not again reported. 

1« CYATHEA SEPHUaraiS Brauia. 

C. aepikentia Bbavsb, Engler’s Jahrb. BB (1920) 54. 

Sepik region, altitude 2,070 meters, Ledermann 11751. Not 
seen; but I have Carr 14482, from Boridi, altitude 4,700 feet, 
bearing this name; it is within the range of variation which I 
ascribe to C. geluensis. 

n CYATHEA BIGENS Boa 

C. rigana Ros., Fcdde'a Repert. 12 (191S) 168. 

Bolan Mts., altitude 2,400 to 3,000 meters, Keysser (1912) B. 
79, isotype in Herb. Univ. Calif. Not again reported. 

12. CYATHEA EVEBTA Copeland. Plate 2 

C everta Copeland, U. C. Publ. Bot 18 (1942) 218. 

C. rigenti subsimilis, rhachibus pinnarum squamis pluribus 
costis pinnularum paucioribus vestitis distincta ; trunco typi teste 
Brassio, 5 m alto; stipite 20 cm longo, basi trunco appresso, 
sursum everto horizontale, basi paleis 2 cm loitgia basi brunneo 
2 mm latis primo nigro-ciliatis denique erosis apicc nigrescen- 
tibus attenuatis vestito, sursum pallide furfuraceo vel gla- 
brescente, aculeato; lamina 90 cm longa, acuminata, rhachi 
superne fusco-tomentosa, inferne pallide f urf uracea ; pinnis inh- 
mis fere 15 cm longis vix dcflexis, medialibus 30 cm longis, 7-10 
cm latis, imbricatis, sessihbus, acuminatis, vix bipinnutis, rha- 
chibus superne fusco-tomentosis, inferne pilis squamulisque amor- 
phis pallidis tenuiter furfuraceis et paleis nonnullis angustissimis 
sparsis; pinnulis 4 cm longis 1 cm latis, sessilibus vel intimis 
brevi-pedicellatis, acutis, oostis superne tenuiter fusco-tomen- 
tosis, inferne squamulis minutis amorphis et majoribus 1-2 mm 
longis ovatis acuminatis stramineis sparsis; segmentis basi 3 
mm alibi 2 mm latis, subfalcatis, obtusis, ubique vel apice tan- 
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turn denticulatis, superne atro-viridibu«, inferne pallidioribus, 
firme papyraceis, costulis inter soroa squamuliferis alibi nudia; 
venis ca. 8-paribus, pleriaque furcatis, inconapicuis ; aoria eoa> 
tularibus, S^-paribus, induaiis ruptis calyce plus minus irre- 
Kulare persistente. 

Dutch New Guinea: 9 kilometers northeast of Lake Ha- 
bema, altitude 2,800 meters, Brass No. 10712, type. “Common 
in mossy focrest of slopes; slender tree fern; leaves 6 or 6, flat- 
spreading, 120-140 cm long;*’ also, Bele River, altitude 2,300 
meters, No. 1H15, occasional in moist hollows in Fagacese»-for- 
eat, 2 m tall. 

Much like C. ripens, but the tomentum darker, the secondary 
rachises more scaly, the costse and costules less so. No. iHlS 
has a dwarfed pinna growing out of the mass of basal palese. 

». CVATBEA rOBBSTm Boa. 

C. FoertUn Ros., Fedde’t R«pert 10 (1912) 321 
Sattelberg, altitude 1,600 meters, Keyaser (1911) 16, not seen. 
Particularly characterized by mixed pale palese on cosUe and 
costulsB, the larger ones dark-ciliate, the smaller ones with dark 
setse on back and margin. Braes 4971, Mt. Tafa, altitude 2,400 
meters, is identified by Christensen* as this species. It is Iri- 
pinnate, with several pairs of secondary pinnules at the base 
of the primary, and is sparsely, instead of densely, scaly; but 
it does have the dark bristles on the sparse palese. Such palese 
occur also on C. macrophylla and C. Archboldii, and the larger 
palese of C. everta bear a few dark bristles. 

U CTATHBA COfCINNATA Brouw 

C. ctneinnata Bsaube, Ensler's Jahrb. 06 (1920) 52. 

Sepik region, altitude 1,300 meters, Ledermann 11200, 11279. 
Not seen. 

Species 6 to 14 belong to a natural group, to which a number 
of the following show evidences of afiinity. 

15. CVATHEA FBOCEBA Branw 

C. proeera Braube, Engler’s Jahrb. 56 (1920 ) 60 
Sepik region, altitude 2,070 meters, Ledermann 11856, 11879, 
not seen. Said to be near C. Foersteri. 

15. CTATBEA AUiniOSQUAMATA Km 

C. alhidotquamaia Ros., I'edde’s Report 12 (1913) 626. 

Sattelberg, altitude 1,400 to 1,600 meters, Keysser (1913) 177, 
isotype in Herb. Univ. Calif. 

‘Brittonia 2 (1987) 279 
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n. CTATilBA MUBUUni Baker 

C. Muelteri Bakib, Jour. Bot. (1800) 104. 

Type from Mt. Knutsford, Maegregor. 

Because the description does not show why this may not be 
done, I refer to this species Brass H2S and 9iS0 and Brass & 
Myer-Drees 1002S, all from about Mt. Wilhelmina, altitude 3,200 
to 3,660 meters. Trunk 3-4 m tall, 20 cm thick, bearingr many 
fronds; stipe 10-26 cm Ions:, densely inunersed in narrowly 
linear-aculeate shiny castaneous palese 7 cm long; lamina 76 cm 
long, 36 cm wide, freely tripinnate, naked except on the back 
of the minor rachises ; rachis brown, slightly muriculate in the 
lower part, with conspicuous “glands” beside the bases of the 
pinnae; pinnae 26 cm long, 6 cm wide, short-stalked, imbricate, 
lower pinnae reduced; primary pinnules 6 cm long, 16 mm wide, 
stalked, acute; secondary pinnules 10 mm long, 2.6-3 mm wide, 
apex rounded, the lower ones incised hardly half-way to the 
costa and the lobes emarginate, black green above (dried), 
brownish beneath, coriaceous, flat or somewhat bullate where 
freely soriferous; sori up to 6 pairs, costal, indusium Arm, break- 
ing into coarse pieces. Imbricate throughout, the denseness 
giving it a coarse appearance in spite of its moderate size. Re- 
markable also for the mass of dark, shining, needlelike basal 
palese, and for its nakedness elsewhere. 

lla. CTATBEA CBKNULATA Blwmt 

Cyathea crenulata Blume is not reported from New Guinea, 
but we have Sehieeter 16H9, Kani Mts., altitude 1,000 meters, 
so named. The specimen is not complete but seems to be 
correctly identified. 

1 «. CYATHEA ABCBBOLOn C. Cht 

C. ArehboUii C. CHR., Brittonia 2 (1987) 278. 

Central Division : Murray Pass, altitude 2,840 meters. Brass 
4551. 

Remarkable for the abundance of brown-black setulse on 
lighter-brown squamules. 

1» CYATHEA BIDENTATA Copeland. Plate 3 

C. htdentatn Copeland, U. C. PubL Bot. 18 (1942) 218. 

Trunco teste Brassio 3.6 m alto, 7 cm crasso; stipitis parte 
missa 36 cm longa, 16 mm crassa, paleis ochroleucis deorsum 
3 cm longis basi (palearum) 4 mm latis deinde attenuatis apice 
filiformibus sursum minoribus integris ubique dense immersa; 
lamina abrupte acuminata, rhachi infr^ paleas densas castaneas 
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1 cm longras anguste lineares margine pallidiorea erosaa furfu- 
racca; pinna mediale ca. 60 cm longa, 15 cm lata, subsessile, 
patents, rhachi frondis simile, paleis decrescentibus dense ves- 
tita; pinnulis‘ 8 cm longis, 1.5 cm latis, sessilibus, apice acu- 
minatis, alibi pinnatia, costis superne minute strigosis inferne 
paleis lanceolatis castaneis 1-2 mm longis dense vestitis; pin- 
nulis'* contiguis non confluentibus, S mm latis, obtusis, ca. i 
ad costam incisis, lobis apice (dssis) bidentatis, superne atro- 
infernc fusco-viridibus, coriaceis glabris; soris costalibus, in- 
dusns fuscis persistent! bus 

I)UT(’H New Guinea : 9 kilometers northeast of Lake Habbema, 
altitude 2,750 meters. Braes No. 10971. “Frequent in forest of 
lower slopes ; stem slender . . . ; leaves 10, curved and spreading, 
2.5 m long including stipes of 0.6 m; bases of stipes not persis- 
tent." 

Unlike any other species known to me, in scaliness and in dis- 
section. 

M CYATHEA CLOBOSORA Copeland Plate 4. 

C. globoaora Copeland, U. C. Publ. Hot. 18 (1942) 218. 

Arbor sciadomorpha, trunco teste Brassio 7-8 m alto, 5-6 cm 
crasso; stipite 40 cm longo, basi vlx 1 cm crasso, basi imo paleis 

2 cm longis 1.5 mm latis linea mediale nigris stramineo-margina- 
tis, paleis sequentibus 3 mm latis stramineis supra mediam longri- 
tudinem fusco-costulatis apicibus setaceis fuscis, sursum paleis 
sparsioribus omnino stramineis vestito, superne late sulcato 
fusco-tomentoao, inferne spinis deorsum 1.5 mm longis sparsis 
sursum decrescentibus munito; lamina abrupte acuminata, rhachi 
deorsum 6 mm crassa, superne purpureo-fusco-tomentosa, sul- 
cato, latenbus paleis stramineis ornata, inferne fulvo, fulvo-fur- 
furacea; pinnis infimis 15 cm longis breviter (1 cm) stipitulatis, 
dedexis, medialibus late patentibus, 35 cm longis, 12 cm latis. 
breviter acuminatis, bipinnatis, rhachibus inferne paleis strami- 
neis usque ad 7 mm longis persparsis ornatis aliter pallide 
furfuraceis ; pinnulis' 6.5 cm longis, 12 mm latis, sessilibus, 
caudato-acuminatis, rhachillis inferne deorsum paleis 1-2 mm 
longis sparsis, minute furfuraceis; pinnulis'* 2.5-3 mm latis, 
oblique subacutis, crenulatis, coriaceis, superne atroviridibus, 
inferne brunnescenti-viridibus, glabris, venis plerisque furcatis ; 
sons 4-6-paribus, indusiis globosis, brunneis, persistentibus. 

Dutch New Guinea: 9 kilometers northeast of Lake Hab- 
bema, altitude 2,760 meters, Brass No. 1077. "Plentiful in for- 
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ests of slopes ; slender tree-fcm . . . ; leaves flat-spreadins:, 120- 
160 m long.” 

An exceptionally slender tree-fern, notable also for the exten- 
sion of pale palese to the minor axes, and for the dark middle- 
lines complete or only distal, on the basal palese. Cyathea 
everta has basal palese in part similar. 

21. CTATHU PACmmiaiACRIS C«pelaitd Ptote S. 

C. pachyrrhacAts Copeland, U. C. Publ. Bot. IS (1942) 218 

Arbor, trunco teste Brassio 7 m alto, 7.5 cm crasso; stipite 
40 cm longo, sicco fere 2 cm crasso, purpureo-fusco, dense muri- 
culato, superne ad latera sulcse paleis stramineis 1.5 cm longis li- 
neari-acicularibus deciduis vestito ; fronde grande, apice abrupte 
acuminata, rhachibus stipiti conformibus; pinnis infimis 20-25 
cm longis, deflexis, stipitulis 5 cm longis, medialibus subsessi- 
libus, 60 cm longis, 18 cm latis, acuminatis, bipinnatis; pinnulis' 
9.6 cm longis, 15 mm latis, sessilibus, acuminatis, rhachillis 
superne tomentosis, inferne paleis 2-3 mm longis lanceolatis cas- 
taneis maximis pallidius marginatis dense vestitis; pinnulis” 3 
mm latis, obtusis, inciso-crenatis vel inciso-dentatis, superne 
nigrescentibus inferne brunneo-viridibus, coriaceis, costulis deor- 
sum squamulatis aliter glabris, venis ftircatis; soris plerisque 
5>paribus, contiguis, indusiis brunneis, globosis, mox fissis, 
deinde persistentibus. 

Dutch New Guinea: 16 kilometers southwest of Bernhard 
Camp, Idenburg River, altitude 1,800 meters, Brass No. 12118. 
“Open situation in a forested gulley . . .; leaves 10, spreading, 
stipes not persistent, scars oval.” 

Notable for stout stipe and rachis densely beset with minute 
blunt points, which indicate that it is densely paleate in verna- 
tion; but remarkable few palese persist, even at the base. 

22. CTATHKA PBRCBASSA C. Chr. 

C. percrassa C. Chr., Brittonia 2 (1937) 279. 

Mt. Albert Edward, altitude 3,600 meters, Brass 4375. Well 
characterized by “its extremely coriaceous texture and by the 
under side of the pinnae being densely covered with an ap- 
pressed tomeritum consisting of small fimbriate rufous scales 
with atropurpureous setse,” Related to C. Foersteri. 

23. CYATHEA AURICUUFERA Copeland 

C. annailtfera Copel., Phil. Jour. Sci. 6 (1911) Bot 864. 

Goodenough Bay, altitude 1,200 meters. King 227. The type 
is at present out of reach, on loan. 
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Z4 CYATHEA MACROPHYIXA Damln 

C. tnaerophvlltt DOMiN, Acta Bot. Bohem. > (1930) 183. 

Hendteha LedermanfU BBAvnt Engler's Jahrb. H (1920) 60. 

Sepik region, altitude 1,400 to 1,500 meters, Ledermann 
125SS, 12923b; Tsuarafa, altitude 4,600 feet, Carr 15S29, det. 
Alston. Near C*. aurieulifera, but larger, and distinct in seve- 
ral details. 

25 CYATHEA QUADRIPINNATIFIDA Copelaad. PUte A 

C. quadnptnnatifida Coprlano, U. C Publ. Boi. 13 (1942) 218. 

Arbor, trunco teste Brasaio 2 m alto, 7.5 cm crasso, fronde 
stipite (1.1 m) incluso 6 m longa; stipite sicco 1.5 cm crasso, 
deorsum paleis 4 cm longis anguste linearibus albis nitentibus 
integris densis immerso, alibi fulvo-furfuraceo, spinis paucis 
parvis armato; lamina acuminata, rhachibus interne furfuraceis 
sat dense spinosis ; pinna mediate 1 m longa, 28 cm lata, stipitulo 
2 cm longo ; pinnulis* non oontiguis, breviter stipitulatis, horizon- 
talibua, 14 cm longis, 2.4 cm latis, acuminatis, deorsum profunde 
bipinnatiildis, rhachilla supeme tomentoea, interne squamulis 
amorpbis furfuracca et paleis 1 mm longis ovatis setaceis peltatis 
pallide marginatis linea mediate et acumine castaneis castaneo- 
ciliatis vestita; pinnulis" brevissime stipitulatis, superioribus 3 
mm latis obtusis crenatis, inferioribus 6 mm latis deorsum fere 
ad costam pinnatifidis, coriaceis, utraque facie bruneo-viridibus, 
costis superne glabria, interne squamulis parvis imbricatis ova- 
tis castaneis pallidius marginatis apice atrocastaneo-aliatis 
vestitis, segmentis 1 mm latis obtusis; pinnulis” fertilibus graci- 
lioribus, inferioribus basi auriculatis alibi tantum crenatis; soris 
ca. 8-paribus, costalibus, contiguis, indusiis tenuibus sed per- 
sistentibus. 

Dutch New Guinea: 16 kilometers southwest of Bernhard 
Camp, Idenburg River, altitude 175 meters. Brass No. 12225. 
"Rather open slopes of a rain-forest ravine. Tree fern with 
exceptionally long leaves.” 

Remarkable also for the dissection of the fronds. The rachi- 
ses seem to be more spinose than the stipe. 

2C. CYATHEA MABCINATA (BtauM) Damin 

C. margtnata (Brause) Domin, Acta Bot. Bohem. 9 (1930) 184. 

AUophUa margtnata BbAUSE, Engler’a Jahrh, B6 (1920) 63. 

Sepik region, altitude 1,400 to 1,500 meters, Ledermann 12586. 
Not seen ; "Steht keiner anderen Art nahe.” 
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27 CYATHEA BUBiaiNOSA (Braww) DobIb 

C. ruhiginomi (Brause) Domin, op. cit, p. 164. 

AlMophUa rubiginota Brausb, Sniper's Jahrb. 68 (1920) 66. 

Sepik region, altitude 1,400 to 1,600 meters, Ledermann 12539. 
Not seen. 

22 CYATHEA AUHDinUI Danin 

C. albidula Down, op. cit., p. 89. 

AUophila huiuinniana Brausb, Engler’s Jahrb. 66 (1920) 65. 

Sepik region, altitude 1,350 meters, ledermann 11099, 11072, 
11198. Not seen. 

29 CYATHEA HACGUXIVBAYI (Bakm) Danin 

C. MaegilUvrayi (Baker) DOWN, Pterid. (1929) 263. 

Alaophila Maegillivragi Bakee, Syn. Fil. (1874) 468. 

Louisiade Archipelago, MacgiUivray. Not seen. 

M CYATHEA GEPPIANA Danin. 

C. gepptana Domin, Acta Bot. Bohem. 9 (1930) 118. 

AUophila ttraminea Gepp in Gibbs, Dutch N. W. New Guinea (1917) 
192. 

Humboldt Bay, altitude 500 feet, Gibbe 6256. Not seen. 

31 CYATHEA WOKESIANA Danin. 

C. wtllutiana DOWN, Acta Bot Bohem. 9 (1930) 171. 

AUophila aamoenaU Bback., U. S. Expl. Exped. 16 (1864) 287, pi. 
40,' flK. 1. 

Louisiade Archipelago, MacgiUivray, fide Baker," — “I have 
seen no authentic specimen of this; but some of my specimens 
from the Louisiade sufficiently accord with the description and 
figure.” 

32 CYATHEA 8CABERIII.A (ChrM) Domin, 

C. aeaberula (Christ) Domin, Pterid. (1029) 263. 

AUophila aeaberula Chhist in Schum. A Laut, FI. deut. Schuta* 
Geb. (1901) 110, Not seen, 

33 ALSOPWLA AEPAKENBU Gapp 

AUophUa arfakeneU Qbt. in Gibbs, Dutch N. W. New Guinea (1917) 
70. 

Arfak Mts., altitude 7,000 to 8,500 feet, Gibbs 5990. Not 
seen. 

34 CYATHEA OKDINATA Capel nom nav 

AUophila tomentoaa Hooker var. novo-guineenaU Bos., Fedde’s Re> 
pert. 8 (1908) 34. 


"Syn. FiL (1874) 39. 
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Mt, Gelu, altitude 1,700 meters, Werner (1907) 71. Isotype 
in Herb. Univ. Calif. 

Too different from C. tomenioaa (Blume) ZolL to be regarded 
as a variety; moreover, not, in my opinion, very intimately re- 
lated to that species. It is nowhere quite tripinnate ; the second- 
ary rachises are less spinulose; the costse of the pinnules are 
more scaly, and bear near their bases conspicuous pale lanceo- 
late palese of a type wantin^r on the Java plant. It is more 
nearly related to C. magna. Brace i06S and 1966, Mt. Tafa, 
altitude 2,400 meters, match the isot^l' perfectly. The base 
of the stipe is immersed in pale scales 1-3 cm long, some of them 
fuscous-tipped. 

S5 CYATHBA. MAGNA Copeland. Flate 7. 

Cyatkea magwi Copeland, U. C. Publ. Bot. 1ft (1042) 218. 

Arbor, trunco teste Brassio 8 m alto, 25 cm crasso; stipite 
80-90 cm longo, 1.5 cm crasso, purpureo-fusco, spinis 4 mm altis 
paleas lanceolatas fuscas 1 cm longas ferentibus horrido ; lamina 
teste Brassio fere 8 m longa, rhachi laete castanea, spinis mino- 
ribus horridula, paleis aurantiacis cillatis deciduis vestita, sparse 
furfuracea; pinna maxima 86 cm longa, 25 cm lata, brevipedi- 
cellata, prof unde bipinnatifida; rhachi superne sulcata pilis 
minutis nigris et crinitis et rectls vestita, inferne et lateraliter 
verrucosa furfuracea turn demum glabrescente ; pinnulis sessili- 
bus, 14 cm longis, fere 2 cm latis, brevi-acuminatis, coriaceis, 
costa superne pilis minutis deorsum plerisque fuscis sursum cine- 
reis, inferne paleis variis ciliatis,— et deorsum castaneis lan- 
ceolatis et ubique cinereis laceris, et squamulis amorphis, — 
vestita ; segmentis oontiguis, 8 mm longis 3 mm latis, rotundatis, 
obscure denticulatis, margine modo deflexis, superne atroviri- 
dibus glabrescentibus, inferne costula squamulis laceris pallidis 
ontista, alibi pilis albidis brevibus sparsis; soris usque ad 13- 
paribus, constularibus, indusiis carentibus. 

Dutch New Guinea : Bele Biver, altitude 2,260 meters, Braes 
No. 11278. "Fagaceous forest; plentiful on very steep slope. . . ; 
interrupted white line on sides of stipe and rachis,” — ^this not 
visible in the herbarium. 

A relative of C. atrox and C. ordinata, much more ample 
than either, with few dark basal pales instead of the pale ones 
of the latter and many dark ones of the former, the pinnules 
much more scaly than those of C. atrox. 
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M. CITATBE* WMaUDULA CtylMi*. ■. 

Cyatitm, horridvla Copeland, U. C. PiibL Bot. It (1942) 219. 

Arbor, trunco teste Braaaio 8 m alto gracile; stipite 40 cm 
longo, 8 mm crasso, deorsum paleis deciduis stramineis 1.6 cm 
longis 1 mm latis apice minute obscure eiliatis veBtit(s uUque 
spinulis 0.5-1.0 mm kmgis muricato, sparse sordide furfuraceo; 
lamina speciminis imperfecta, apice 20 cm longa bipinnatifida 
acuminata; rhachi brunnea minutissime muriculata; pinna in- 
fima arete recurva 26 cm longa 8 cm lata breviter (8 mm) pedi- 
cellata; pinna mediale 46 cm longa, 10-11 cm lata, acuminata, 
subsessile, vix bipinnata, rhachi supeme atro-fusco-tomentosa, 
inferne squamulis minutis bullatis et amorphis aliisque paucis 
filiformibus 8 mm longis sparse vestita; pinnulis contiguis, 
sessilibus, 6.5 cm longis 13 mm latis, acutis, profunde pinnati- 
lidis; segmentis paucis infimis adnatis non confluentibus, papy* 
raceis, supeme obscuiis costis sparse tomentellis aliter glabris, 
inferne pallidioribus costis deorsum paleis stramineis 2-5 mm 
longis basi 1 mm latis deinde contractis cum squamulis bullatis 
et amorphis intermedialibusque mixtis vestitis ; segmentis 8 mm 
latis, oblique obtusis, apice denticulatis alibi subserrulatis, cos- 
tulis inferne squamulis paucis deciduis sparsis; pinnulis fertili- 
bus paullo contractis, soris costularibus, indusiis nullis. 

Dutch New Guinea: 16 kilometers southwest of Bernhard 
Camp, Idenburg River, altitude 1,700 meters, Brass No, 12043, 
in undergrowth of rain-forest gulley. 

A rather characterless species, with conspicuous palee on 
the basal half of the costte and nowhere else, with only a few 
remaining on the rather densely short-muricate stipe. 

ST. CYATHBA 8CABBI8RA Copeland. 

C. aeabriMta Comu, Phil. Jour. Sd. * (1914) Bot 2. 

Papua, type locality unknown. King 444; Lower Mori River, 
Brass 1570. 

as. CYATHXA BRAS8U CoiMtaad. 

C. BnutH CiOPUL., Jour. Arnold Arb. 10 (1929) 175. 

Eastern Division: Aisa River, Brass 1431. Possibly not 
distinct from C. scabriseta. 

St. CXAtlilA SCABDtOLirES (v A. w. B.) Omaln. 

C . seabtruHpea (v. A. v. R.) Douin, Actn Bot Bohem. 0 (1980) 174. 

AUophUa tmhef^ipts v. A. v. R., Novb Guinea 14 (1924) 2. 


nss — t 
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Dutch New Guinea : Pratrwenbivak, altitude 60 to 90 
meters, Lam 86S, isotype in Herb. Univ. Calif. I have very 
nearly the same plant from the Solomon Islands, Brass S12J^. 
Var. ciliolata v. A. v. R.* is a more robust individual, also 
represented by isotype in Herb. Univ. Calif. 

«• CVATHBA Pn.UUnRA C«p*land. Pteta • 

Cpathea pHuKfera Copeland, U. C. Publ. Bot. 18 (1942) 219. 

C. contaminanti affinis, rhachi brunneo-purpurea, fronde mi- 
nore, et venulis infeme pilis minutis multis ornatis diversa; 
trunco breve ; stipite 50 cm longo, paleis stramineo-albis flaccidis 
1-1.5 cm lon^s lanceolatis attenuatis setis deciduis pallidis et 
obscuris ciliatis per mediam longitudinem (stipitis) vestito, 
spinis 6-5 mm longis acutis densis munito, sursum rhachique 
glabrescentibus purpurascentibus spinis mlnoribua aculeatis; 
lamina ut videtur vix 1 m longa, abrupte acuminata, basi trun- 
cata, vix tripinnata, rhachibus superne atro-f usco-tomentosis ; 
pinna inhma recurva longius (6 cm) pedicellate, 16 cm longa 14 
cm lata; pinna sequente maxima, brevius (2 cm) pedicellata, 
32 cm longa vix 14 cm lata, acuminata, pinnulis 7 cm longis, 
12 mm latis, acuminatia, plerisque sessilibus, prof unde sed 
nullibi ad coatam pinnatifidis, superne fusco-viridibus, inferne 
olivaceis, costis glabrescentibus; segmentis contiguis, 2.5 mm 
latis, falcato-obtusis, coriaceis, oostulis deorsum squamulis mi- 
nutis stramineis bullatis ornatis, sursum venisque pilis multis 
albidis minutis vestitis; soris in framedialibus, parvis, indusiis 
carentibus. 

Dutch New Guinea: Bele River, altitude 2,200 meters (?), 
Brass No. tlU92. “Very abundant in young second-growth 
fore.st, in old garden lands, and often preceding woody growths 
after the weed stage ; stem very short or obsolete ; fronds spread- 
ing, glaucous underneath:” in the herbarium, they are some- 
what pale, but not glaucous. 

"Alsophila glavca var. squamulata” Roe. has larger hairs as 
well as scales on the oostulse. It is much larger, tripinnate, its 
rachises brown, not reddish. Cyathea aeneifolia has deciduously 
short-hairy veins. 

4ta. CTATHEA BAPABDSNSn V A. v B 

Cyathea saparuensis v. A. v. R — Alsophila saparuensis v. A. 
V. R.'' — is reported from Dutch New Guinea by Ridley. It is an 

*Nova Guinea 14 (1924) 2. 

’Bull. Dept. Agric. Ind. Neerl. 18 (1908) 2. 
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imperfectly known species, doubtfully represented by a livinsr 
plant in Buitenzorsr. 

41. CyATBKA AKimrOUA (V. A. T. R.) Dooifai. 

C. aeneifolia (v. A. v. R.) Down, Acta Bot Bohetn. » (1980) 174. 
AUophita aeneifolia v. A. V. R., Nova Guinea 14 (1924) 8. 

Doorman-top, altitude 8,240 meters, Lam 1751. Not seen. 
Var. eubgtanea v. A. v. R.,* Lam 1805, is a larger plant, with 
smaller spines and smaller pinnules. 

41 CTATHRA GREQABIA (BrauM) Damla. 

C. gregaria (Brauae) Down, op. cit., p. 120. 

AUophUa gregaria Bbauss, Engler'a Jahrb. 6S (1920) 68. 

Sepik region, altitude 2,070 meters, Ledermann 11687, 12056. 
Not seen. 

43. CTATBRA TENUICAOLIS Domln 

C. tenuieaulia Down, op. cit., p. 166 . 

AUopKUa tenuis Bbaubb, Enger’a Jahrb. M (1920) 71. 

Sepik region, altitude 300 to 400 meters, Ledermann 7Ji98. 
Not seen; but I have Carr 1SS6S and H542, from Boridi, altitude 
6,000 feet, determined by Alston, probably by comparison with 
the type. They are not nearly related to C. eontaminans 

44 CTATHEA RRAUSEANA Damia 

C. brauerana Dohin, Pterid. (1929) 262. 

AUophUa Hxeronymi Brause, Engler’a Jahrb. 49 (1912) 14. 

Kani Mts., altitude 600 meters, Schlechter 17635. Not seen. 
"Ist eine fQr sich allein atohende Art ohne Annaherung an an- 
dere bekannte Formen.” 

4S. CYATHEA WENOIENSIS (Branie) Dontai 

C. wengiensis (Brauae) Dohin, Pterid. (1929) 268. 

AUaphila wengiensis Bhaose, Engler’a Jahrb. 49 (1912) 13, fig. 1 C. 

Kaiseb-Wilhelmslano : Near Wengi, altitude 600 meters, 
Schlechter 16100; isotype in Herb. Univ. Calif. Well charac- 
terized by the many small median sori, forming a row around 
each segment, wanting near the costa. 

44 CYATHEA DIELSH (Braaw) Domln 

C. DUlsii (Brauae) Down, Acta Bot. Bohem. 9 (1980) 111. 
AUopktla DUleii Brausb, Engler’a Jahrb. 96 (1920) 67. 

Sepik region, altitude 2,070 meters, Ledermann 11627, 12056. 
Not seen ; but, judfidng by description. Brass U549, Murray Pass, 
altitude 2,840 meters, may well be this species. 

* Ibid. 
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47. CrKOatA. DaaMtACASTBA CapaltMi. rialc It. 

Cyathta mflanaetmtha CorsiAND, V. C. Publ. Bot. tt (1942) 219, 

Alsophila srreeris C. contaminantis ; trunco teste Brassio 1.6 m 
alto ; stipite 60 cm longo, basi 3 cm sursum 7 mm crasso, paleis 
1 cm longis angustis brevi-adculatis breviter et decidue ciliatis 
atrocastaneis nitidis deorsum dense sursum sparse vestito, spinis 
nigris validis acutis deorsum 6 mm k>ngis sursum minoribus per- 
horrido; fronde speciminis imperfecta, verosimiliter 1.6 m 
longa, abrupte acuminata, vix tripinnata, rhachi fulvo-fusca, 
spinulosa, minute furfuracea, ad pedes pinnarum paleis strami- 
neis integris angustis 1 cm longis omata (iisdem alibi verosi- 
militer dejectis) ; pinna mediate 40 cm longa 16 cm lata, abrupte 
acuminata, breviter (12 mm) pedicellate, rhachi muricate 
minute furfuracea ; pinnulis sessilibus, 9 cm longis, 16 mm latis, 
acutis, inferioribus ad basin tentum pinnatia alibi fere ad costas 
pinnatifidis, costis superne setuliferis, inferne paleis minutis 
stramineia et bullatis apiculatis et lanceolatis planis et filifor- 
mibus vestitis ; segmentis ooriaceis, subfalcatis, obtusis, obscure 
serrulatis, supeme atroviridibus subnudis, inferne subglaucis, 
squamulis variis pallidis ca. 0.5 mm longis ubique sat dense or- 
natis; soris ca. 8-paribua, contiguis, fulvis, indusiis omnino ca- 
rentibus. 

Dutch New Guinea: Lake Habbema, altitude 3,225 meters. 
Brass No. 9811. “Occasional in forest edges; fronds few, glau- 
cous beneath, lower and medial pinnae curved back towards 
stipes.” 

Forms referred to C. eontamirums as varieties bear a variety 
of squamules and hairs on the veins, none as copiously as this 
species. The sharply diagnostic character is the mass of short 
brownish-black palen on the lower part of the stipe ; on C. con- 
tamimns, these are pale, and longer. King 215, from British 
Papua, in open country, is an incomplete specimen, possibly of 
this species. 

44. CYATIBA KitTBNSA (Fantwr) Swarts. 

Ledemumn 8595, 6577, 7010, fide Brause. Long accredited to 
New Guinea, whence I know no specimen. The species is best 
known as a plant of Fiji, but that cannot be its type locality. 

44. CTATHXA INTERMKDIA (Matt.) CopalaaS. 

C. intermedia (Mett.) Cora,., Univ. Calif. Publ. Bot IS (1929) 867. 

AleojMta intermedia Km., Ann, Sc. Nat ZV IS (ISSI) 88. 

This is a species of New Caledonia, reported from New Gui- 
nea, but not known to me there. 
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N. CTATHKA Anox C. Chr. 

C. atrox C. Chk., Brittonia 2 (1937) 273. 

Lake Habbema, altitude 3,226 meters, Brass 9Jm. “Few trees 
in moister and denser thickets of peaty ridges ; 3-5 m high, 11 
cm diam. ; leaves 19, about 1.5 m long, 65 cm broad, forming a 
spreading crown; leaves in vertical rows; stipes not appressed, 
not persistent." Previous cdlections are the t}rpe. Brass 4596, 
from Murray Pass, altitude 2,840 meters, and Brass 4410, from 
Mt. Albert Edward, altitude 3,680 meters. Characterized by 
dark basal palese, many coarse black-tipped spines on the stipe, 
and abundant various ferruginous palee beneath the frond. 
The Lake Habbema specimen conforms except for weak whitish 
palese on the upper side of the upper part of the stipe and lower 
part of the rachis ; and it is not quite so spiny. The dark-dieat- 
nut basal scales are the same. 

U. CTATBBA CONTAMMANS (W«U ) CoseluS. 

C. eontammoM (Wall.) CoPEL., Phil. Jour. Sci. 4 (1909) Bot. 60. 
AlMophila glauea (Blume) J. Sm. 

This is commonly construed as a most variable species. We 
have without a varietal name Sehlechter 16624, the costulse 
sparingly hairy beneath, segments 5 mm wide. Var. settdosa 
is represented by Lam 1292, Doorman River, altitude 200 me- 
ters; Brass 1S647 Idenburg River, altitude 850 meters, is the 
same. Brass 5488, Mafulu, altitude 1,250 meters, is similar but 
less hairy. Var. trichopoda Ros.* is based on Bander (1914) 
101 (of which our specimen, from Dr. Rosenstock, is labeled 
“v. squamulata Ros. n. v.”), Werner (1907) 81, from Mt. 
Gelu, is labeled “v. eriosora Ros. n. v." 

Equally various forms are referred to this species in other 
lands. Construing it thus broadly, I am unable to distinguish : 

CYATMEA ARUXNSI8 I>oinlii. 

C. aruetuia DOHtN, Pterid. (1929) 262. 

AUophUa polyphMna Bakir, Jour. Linn. Soc. 16 (1876) 104, from 
Aru Island. 

CYATHXA MAVMAMNll (Kuhn) Dtaniii. 

C. Nwunmulii (Kuhn) DOMIN, Pterid. (1929) 268. 

AUopkda NaumannU Kuhn, Forschungsr. Gaselle 4 (1889) IS; of 
which, according to the labels, we have SehUcktar 17582 and 
Keyaaer (1913) 173, which are not alike; and Carr 1SS17, named 
with doubt. 


*Hedw. 56 (1915) 349. 
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CYATHKA CintVIPIMNULA C. Chr 

C. eurvipinnttla C. CHR., Brittonia 2 (1937) 276. 

It is not my intent to reduce these three species, but merely 
to state that they do not appear to be more distinct than the 
forms elsewhere treated as varieties of C. eontaminans. 

SZ CYATHKA ItIGAX v A. T. B. 

C. fuffox V. A. V. R., Bull. Jmrd. Bot. Buit. 7 (1012) 8. 

“Papua, in open country,” King 215. 

The indusium is fugacious indeed; but this can be distin- 
guished from C. eontaminans by scaliness also. 

SZ. GTATHEA TBUNCATA (Brack.) CeiwIaaS. 

C. iruneata (Brack.) Conx., PhQ. Jour. Sci. 4 (1909) Bot 39. 

Var. ntvea Christ in Schum. &. Laut., FI. deut. Schutz-Geb. Nachtr. 
(1906) 86. 

Only the variety is accredited to New Guinea ; it is unknown 
to me, and 1 mistrust its specific identity with the Polynesian 
species. 

54. eVATHBA KBIINENS Dambi. 

C. eminent DoMur, Pterid. (1020) 262. 

AUopkila eonemna Bakis, Syn. Fil. (1874) 459. 

Louisiade Archipelago, MaegUlivray. Not seen. 

55. (nrATHEA ATROPURFUREA Copeland 

C. atropurpurea CoPEL., Phil. Jour. Sci. 3 (1909) 864; 4 (1909) 86, 
pi. 18. 

This is a Philippine species. Its report from New Guinea 
is probably an error, originating in Christensen, Index Suppl. 
I (1913) 4. 

56. (nrATHBA ATBISrORA Domla. 

C. atriapora Douin, Acta Bot. Bohem. 9 (1980) 95. 

Aleophxla dryopteroidea Bravbe, Englcr’s Jahrb. 66 (1920) 70. 

Sepik region, altitude 2,070 meters, Ledermann 1897. In 
spite of Brause’s confidence that he detected a complete annulus, 
this may still be suspected of being a Dryopteris. 

57. CTATHEA ASCENDERS Domln 

C. ateendens Bourn, op. cit., p. 94. 

AUophxla Rotenatoekn BrAube, Engler'a Jahrb. 66 (1920) 68. 

Sepik region, altitude 1,000 meters, Ledermann 996S; Etap- 
penberg, altitude 850 meters, Ledermann 9361. Not seen. 
Frond not quite bipinnate. This also looks like a Dryopteris, 
but I credit Brause’s assignment to “Alsophila.” 
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U. CVATHCA BCAMDKNB (Bnaie) DaniB. 

C. acandena (Brause) Down, op. eit., p. 156. 

Altophiia aeandena Braubb, Enfcler’a Jahrb. M (1020) 77. 

Sepik region, altitude 1,000 meters, Ledermann 9885. Re- 
lated to C. biformis, which also is scandent 

5*. CYATHKA BIFORMIS (Roa.) CopcIaaA. 

C. biformia (Roa.) Copel., Phil. Jour. Sci. S (1911) Bot. 423. 

Brass 8947, Cyclops Mountains, altitude 575 meters; 18318, 
12289, Idenburg River region, altitude 900 and 1,800 meters. 
All scandent, as is true also of the type collection, King 57, 
irom the Gira gold field. Well characterized by black and pur- 
pliah-black axes, shiny, dark-brown linear palese on the stipe, 
and dimorphous fronds, the sterile pinnules serrulate to crenate, 
the fertile pinnules pinnate. Beyond this, variable. Nos. 8947 
and 12289 are like the type in having dwarf -pinnte at the base 
of the stipe, but No. 13318 is without these. No. 13318 is like 
the type in having conspicuous palese on the lower part of the 
rachis; Nos. 8947 and 12289 have them only at their base. The 
pinnules vary in shape and in nakedness; and the dimorphism 
is imperfect. Pinnate fronds of juvenile terrestrial plants ac- 
company Nos. 8947 and 12289. Brause cites five collections by 
Ledermann. 

As to Cyathea Gibbsiae Copel.,'* Polybotrya arfakensis Gepp, 
Thysanosoria arfakensis v. A. v. R., I still have not seen it, nor 
had Brause, who reduced it to C. biformis. Cyathea biformis 
is more variable than J have realized in the past, and is accord- 
ingly more likely to include another variant. 

so. CYATHEA SCHLECHTEKI (Btausc) Doinin. 

C. SchUehteri (Brause) Down, Pterid. (1929) 268. 

AlaaphUa SclUoohten BRAUSE, Engler’o Jahrb. 49 (1912) 15, fig. 1 D. 

Kani Mts., altitude 1,000 meters, Schlechter 17140. Isotype 
in Herb. Univ. Calif. 

01. CYATHEA DIMORFHOPHYLLA DmbIii. 

C. dimorphophiflla Domin, Acta Bot. Bohem. 9 (1980) 111. 

Alaophda Ledermanm Brause, Engler’o Jahrb, BS (1920) 76. 

Sepik region, altitude 860 meters, Ledermann 9275, 9568. 
Not seen. 

02 CYATHEA UKUNNEA (Brania) Oomln 

C. brtinnea (Brause) Down, op. cit., p. 101. 

Alaophda bruimaa BrausB; Engler’a Jahrb. BB (1920) 73. 

”EngleT'B Jahrb. BB (1920) 74. 

”Phil. Jour. Sci. SS (1020) 129. 
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Sepik resrion, Ledermann 9871, altitude 1,000 meters; ISllS, 
altitude 2,070 meters. Not seen. 

a. CTATBEA CUtAClLLlMA Capetaad. PUte U. 

Cyathea graeUlitna Copeland, U. C. Publ. Bot. 18 (1942) 219. 

Arbor, trunco 1.5-3 m alto, 1.5 cm crasso, sursum basibus 
muricatis stipitum aspero; stipite ca. 25 cm. longro, vix 5 mm 
crasso, basi trunco appresso, delude patents, cinnamomeo, deor- 
Bum dense sursum sparsius spinulis asperato, basi paleis casta- 
neis 1 cm loneris basi vix 1 mm latis integris sursum denticulatis 
apice aeicularibus vestito, alibi ^rlabrescente ; lamina 90 cm 
longa, 45 cm lata, acuminata, profunde tripinnatifida ; rhachi 
deorsum spinulis paucis minutis praedita, alibi molle, supeme 
sulcata sordide furfuracea, infeme nuda; pinnis medialibus 25 
cm loniris, 10 cm latis, acuminatis, pedicellatis, inflmis paullo 
minoribus deflexis; pinnulis brevissime stipitulatis, breviter 
acuminatis, papyraceis, superne costis piiis minutis inflexis 
vestitis aliter srlabris atro-viridibus, inferne pallidioribus cos- 
tis et oostulis squamulis minutis pallidis lanceolatis et ovatis 
subbullatis sparsis, sterilibus usque ad 5.5 cm longis 13 mm 
latis, segmentis 2.6-3 mm latis, apice rotundatis, obscure ere- 
nulatis, ala angusta confluentibus; pinnulis fertilibus paullo 
minoribus, segmentis angustioribus, infeme soris confluentibus 
omnino obtectis, indusiis nullis. 

Dutch New Guinea: Bernhard Camp, Idenburg River, Braes 
No. 128H, type, altitude 1,200 meters. “Very slender tree-fern, 
1.5-2 m high; bulbils frequent on stem; leaves few, flat-spread- 
ing, only one fertile. Locally common on ridges in the rain 
forest.” No. 13489, altitude 860 meters, “plentiful on river 
flats; very slender tree-fern 2-8 m high.” 

The contraction of the fertile pinnie is fairly coxispicuous. 
On No. 12824, the lower part of the frond is fertile, the upper 
part sterile and more ample. No. 13489 has a frond fertile 
throughout, and similarly contracted. 

M. CYATHEA OUVACEA (BrauM) Domin. 

C. ohvaeea (Brause) Down, Acta Bot. Bohem. 9 (1980) 148. 

AUopkila alivaeea Bbausb, Engler’s Jahrb. 88 (1920) 74. 

Sepik region, altitude 2,070 meters, Ledermann 12092, 12096. 
Not seen. 

W. CYATHEA MSLANOCLADA Danin. 

C. iMkMoelada DOHIN, op. cit, p. 174. 

Ahopkila melanoeaulot v. A. t. R., Nova Guinea 14 (1924) 1. 

Doorman-top, altitude 1,420 meters, Lam 1567; isotype in 
Herb. Univ. Calif. ; Cyclops Mts., altitude 600 meters. Braes 8946; 
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Idenburs: River, altitude 1,800 meters. Braes 12288; altitude 

I, 200 meters. No. 12822. The field notes on the last two collec- 
tions emphasize the deciduous character of the fertile lower 
pinnie. 

The most similar species known to me is C. Homei (Baker) 
Copel., of Fiji, which has stalked sterile pinnules, pinnate only 
at the base; C. Sehleehteri may be still more like ^is. Judsfing 
by the deseriptions, C. brunnea and C. dimorphophylla are no- 
where quite tripinnate ; the pinnules of C. olivacea are pinnate 
near the base; those of C. meUmoclada, pinnate throughout. 

« CYATHEA nUmTEINIANA BrauM. 

C huHMteiniana Brausb, Engrler's Jahrb. Be (1920) 68. 

Sepik region, altitude 1,300 meters, Lederinann 11189; alti- 
tude 2,070 meters, Ledermann 11882, and (var. acuminata 
Brause, ibid.) 12186; altitude 1,400 to 1,500 meters, Leder- 
mann 12742. Not seen. 

<7 CYATHEA I.BDEHMAWWI BrauK 

C. Ledermanni BRAUSE, Engler's Jahrb. Be (1920) 66. 

Sepik region, altitude 200 to 400 meters, Ledermann 9651; 
Lordberg, altitude 1,000 meters, Ledertnann 9882. Not seen; 
but Brass 13092, Idenburg River, altitude 900 meters, conforms 
to the description. 

« CYATHEA mCROniTU.OIOBS Boa 

C. tnierophylloidet Ros, Fedde'i Repert. 12 (1913) 164. 

Bolan Mts., altitude 2,400 to 3,000 m, Keysser (1912) B. 71. 
Not seen. 

•f. CYATHEA PBRrELVlOERA v A v. R. 

C. perpelvigtra v. A. v. R., Nova Guinea 14 (1924) 11. 

Doorman-top, altitude 1,400 to 2,500 meters, Lam 1441, 
isotype in Herb. Univ. Calif.; Lam 1947; Idenburg River, alti- 
tude 1,800 meters. Brass 11896, very abundant in absence of 
woody undergrowth. Trunk 2.6 m high, 1.5-2 cm in diameter. 
Remarkable for its slender trunk and finely dissected foliage. 

7*. CYATHEA PEBANEHIFOBMIS C. Ck*. 

C. peranemiformit C. CHR., Brittonia 2 (1937) 277 
Mt Tafa, altitude 2,400 meters, Brass 4990. 

II. CYATHEA POLCHEBBIMA Capalaad. PUte II. 

Cyathea pulehtrrima Conuam, U. C. Publ. Bot. IS (1942) 219. 

Arbor gracillima, trunco teste Brassio usque ad 6 m alto, 
8 cm crasso; stipite 50 cm longo, rhachique paleis castaneo- 
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atria setiformibua hispidia 2 cm lonsria dense vestitis, sursum 
inferne paleia plerisque dejeoUs dense muricatia; lamina 1 m 
longa, brevi-acuminata, late ovata; pinna indma 86 cm longa, 
subdeflexa, breviter (1 cm) pedicellata; pinna mediate subaea- 
sile, ca. 60 cm longa, 18 cm lata, tripinnatifida, rhachi setis 
minoribus palleacentibus sparais veatita ; pinnulis* aeaeilibus, vix 
contiguia, 9.6 cm longia, 16 mm latia, acutia, rhachillis costiaque 
et sparsisaime venis setis pallidis ca. 1 mm longis vestitis; pin- 
nulis*' 3 mm latis, obtusis, basi ad costas pinnatia alibi profunde 
pinnatifidis, oblique adnatis et (infimis exceptis) decurrenti- 
adnatia, herbaceia, viridibus, segmentis ultimis plerisque apice 
late bidentatis; soria prope basin segmenti solitariis, indusio 
tenue peraistente. 

Dutch New Guinea: Idenburg River, altitude 675 meters. 
Brass No. 8dU0, type, “abundant in sheltered moist hollows in 
tall forest;” also. No. 12961, altitude 1,100 meters. “Common 
on crests of ridges in rain forest; stem 4.5 m high, 6 cm diam. 
under the leaves ; fronds 7, fiat-spreading, 2.9 m long including 
the 1 m long stipes.” 

In texture and dissection, much like C. alata (Fournier) Co- 
pel., of New Caledonia. 

TZ. CrATHBA lJErniOCI.ADA (Chriat) Dvmla 

C. hpidoelmda (Christ) DOKtN, Acta Bot. Boh«in. 9 (1980) 180. 

Alsophiia Upidoelada Christ in Schum. A Laut. PI. deut. Schutz- 
Geb. Nacbtr. (1906) 37. 

Brass 13357, Idenburg River, altitude 850 meters, conforms 
to the description except for being larger throughout. The stipe 
ia 20 cm long; its palese 15 by 3-4 mm, the margin entire or 
erose; lamina 1.5 m long, nearly 40 cm wide; larger pinne 22 
cm long, 3.5-4 cm wide near the base, the lowest baaiscopic pin- 
nule distinctly the largest; lowest secondary pinnules dilated 
in the middle, contracted at the base, the others decurrent-con- 
iluent. I can find no trace of an indusium; it is evident, and 
(in age) smoothly truncate in C. peranemiformis and C. perpeU 
vigera, and so described in C. hunstevniana. 

73. CTATBEA PARTA CopcUad Plate 13. 

Cyathea parva Cofelakd, U. C. Publ, Bot. 18 (1942) 219. 

Arbor parva, trunco teste Brassio 1.5 m alto, apice 3.6 cm 
crasso; stipite 10 cm longo, basi incrassato paleis 1-1.6 cm 
longis basi 1 mm latis stramineis linea mediate sursum inter- 
dum castanea aciculari-extensa vestito, sursum 3 mm crasso 
glabresoente, minute dense muriculato; rhachi brunnea, sursum 
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laeve, paleis paucis linearibus usque ad 5 mm lonfiris pallidis vix 
persistentibus ornate, minutissime furfuracea; lamina 65 cm 
longa, 32 cm lata, acuminata, vix tripinnata; pinnis inflmis 6 
cm longis, recurvis, pinnati|j medialibus 17 cm longis, 5 cm latis, 
acuminatis, subsessilibus, rhachibus superne cinnamomeo'to- 
mentosis, inferne paleis stramineis usque ad 5 mm longis et 1 
mm latis aliisque angustioribus et filiformibus vestitis ; pinnulis 
sterilibus 6 mm fertilibus 6 mm latis, sessilibus, acutis vel obtu- 
sis, vix ad costas pinnatiMis, pspyraceis, superne fusco-viridi- 
bus costis inconspicue pilulosis, inferne brunneo-viridibus costis 
deorsum squamulis stramineis 1.6-2 mm longis ovatis subbulla- 
tis vestitis, venulis inconspicuis simplicibus, sons 3-4-ipuribus, 
contiguis, costularibus, parvis, indusio falso squamulis nonnul- 
lis basalibus laceris constitute. 

Dutch New Guinea: 15 kilometers southwest of Bernhard 
Camp, Idenburg River, altitude 1,750 meters. Braes No. 12197 
“Undergrowth of a rain-forest gulley; leaves 4, 90 cm long.” 

Probably related to C. lepidoelada; the paleee on the minor 
axes more suggestive of C. albidoequamata ; peculiar in the mu- 
riculate stipe. 

74 CYATHKA KUMSSU BMJer. 

C. Klosati Ridley, Trans. Linn. Soc. II • (101C) 251. 

Trail to Mt. Carstensz, altitude 1,100 to 2,600 feet. Not 
seen. 

75 CYATHEA PAPUANA (Bidley) v. A. v. B. 

C. papwma (Ridley) T. A. v. R., Malayan Ferns Suppl. (1917) 487. 
Aleophrla papuana RiDLEY, Trans. Linn. Soc. II 9 (1916) 252. 

Trail to Mt. Carstensz, altitude 2,500 feet, Boden-Kloss; 
Isuarawa, altitude 6,000 feet, Can' 155^5, 15720. 

7C. CYATHEA KEYSSEBI Boa. 

C. Keyaaen Rob., Fedde's Rcpert. 12 (1913) 164. 

Bolan Mts., altitude 3,400 to 3,800 meters, Keysser (1912) 
B. S2 : Clemens, s. n., “common at 12,000 feet and above on Sa- 
rawaket, — meadow margins.” 

See notes under the following species 

77. CYATHEA CHEHJUraHOmiS Copeland. PUte U. 

Cyathea chetlantkotdea Copeland, U. C. Publ. Hot. 18 (1942) 219 

Arbor, trunco breviusculo; stipite subnullo basique stipitis 
paleis 6 cm longis basi 2 mm latis aciculari-attenuatis integris 
rigidis vix tortis et baud crinitis castaneis nitidis pallide (fer- 
rugineo-) marginatis immersis; lamina 75 cm longa, 20 cm lata. 
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subacuta, tripinnata; rhachi fusca, glabreacente, deorsum aero- 
phoris paucis leviter elevatis aubrotundis praedita, aliter laeve 
et molle; pinnis supramedialibus maximiSr 13 cm lonfiris, 3.5 
cm latis, erecto-patentibua, imbri^tis, subgessilibus, abnipte 
acutis, basi truncatis, rhachillis purpureo-fuscis, superne paleis 
albidis anguste linearibus appressis vestitia, inferne grlabrescen- 
tibus ; pinnulis* 3 cm longis, 8 mm latia, Beasilibus, infimia infra 
rhachin deflexis caeteria pleriaque erecto-patentibua, rhachillis 
superne nudis, infeme squamulia paucis pallidis deciduis prae- 
ditis; pinnulis't builatis vel cucullatis, pleriaque semi-grlobosis, 
inferioribua triangulari-oblonsfis, coriaceis, superne grlabris fus> 
CIS, inferne aquamulaa paucaa pallidas ftbrillasque includentibus ; 
Boris ad pinnulam quamque orbicularem plerumque 2 vel 3, ad 
pinnulas longiores usque ad 5, indusio brunneo peraistente; 
pinnis inferioribua minoribus, subremotia, etenim e paleis 
baaalibus emergentibus, 6 cm longis, pinnulis“ cucullatis steri- 
libus. 

Dutch New Guinea: Lake Habbema, altitude 3,225 meters, 
Brass No. 9288. “Associated with low shrubs on well drained 
grassy ridges; gregarious; very striking feature of vegetation, 
1 to over 3 m high ; material from old plant, stem 1 m high, 17 
cm diam. at base, 24 cm diam. under crown; fronds 29, glau- 
cous beneath, rachis glaucous.” 

This is another species of the group of C. Macgregori, C. 
Keyaseri and C. gleichenioidea. Cyathea imbricata is only ap- 
proximately one of this group, having merely convex segments 
instead of strongly bullate secondary pinnules, and broad, dark, 
shorter basal palese, which do not form a dense mass. I have 
complete frond of C. Macgregori, det. C. Chr., C. gleichenioidea 
and C. imbricata, isotypes, and the upper part of an isotype of 
C. Keyaseri; such material of Cyathea is a luxury. As to form 
and dissection of the frond of C. Keyaseri, I depend upon the 
description; our specimen does not show them, and they are ap- 
parently distinctive features; the coa/tia primariia . . . aeperulia 
are also diagnostic, and conspicuous. Cyathea cheUanthoides is 
by far the most naked of the four, distinguished further by the 
absence of any stipe above the pinnse at the very base, and by 
the sbiffer, straighter, pale-marginate .basal pales. The palese of 
C. Macgregori are softer and much twisted, tOvose of C. gleiche- 
nioidea still softer and almost crinite, and both are practically 
nonmarginate. Both of these have more reduced basal pinnae 
(Christensen is in error as to C. Macgregori, and it is probably 
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not constant) , with some stipe above them, below the pinnte of 
the lamina proper. 

7$. CTATHE* HACOBKOOM F. v. MacUcr. 

C. Mtutgrtgori F. v. Mublus [Tr. Royal Soc. Victoria 1 (1889) 40] 
Jour, of Bot. 2B (1890) 104; CRUSTENBEN, Brittonia 2 (1937) 
280. 

Mt. Knutsford, MacGregor; Mt. Albert Edward, altitude 
8,680 m. Braes 4285, 4351. Known to me by Brass’s collections, 
fully described by Christensen. Reported also from the trail 
to Mt. Carstensz, altitude 3,900 feet, by Ridley. 

n CYATREA GLEICHBNIOmES C. Clu 

C. gUiehenioidet C. Chr, Brittonia 2 (1037) 281. 

Murray Pass, altitude 2,840 m. Braes 4595; Mt. Albert Ed- 
ward. altitude 3,680 m. Brass 4265. 

M. CYATHEA IHBBICATA V. A. V. B. 

C. imbrieata v, A. V. R., Nova Guinea 14 (1924) 11. 

Doorman-top, altitude 3,250 m, Lam 1622, isotype in Herb. 
Univ. Calif.; 1729. 

81 CYATHEA ARFAKENBI8 Oenh 

C. arfakmtxa Gepp m Gibbs, Dutch New Guinea (1917) 69. 

Ansi Lakes, altitude 8,000 feet, Gibbs 6008. Not seen. 

n. CYATHEA TOMENTOSnwnMA Copeland Plate U. 

Cyathea tomentotUaima Copeland, U. C. Publ. Bot. IB (1942) 219. 

Arbor, trunco crasso; stipite SO cm longo, (sicco) 6 mm 
crasso, basi paleis castaneis nitidis 5 cm lonsris basi 1 mm latis 
tortis dense immerso, sursum sub indumento denso fulvo pilo- 
rum squamarumque minutarum lacerarum et ciliatarum inter- 
textarum etiam cum paleis albis linearibus 1-2.5 cm longis 
subintegris et ciliatis mixto brunneo; lamina 35-70 cm longa, 
20 cm lata, subacuta, basi modo anRUstata, subtripinnata, rha- 
chibus ut stipite tomentosis et paleatis paleis sursum mlnoribus 
et sparsioribus ; pinnis infimis 5-8 cm, medialibus 14 cm longis, 
6 cm latis, acutis, subsessilibus basi obliquis ; pinnulis* majoribus 
3 cm longis, 7 mm latis, acutis, sessilibus, rhachillis superne 
pilis et squamulis amorphis crinitis albis non densis ornatis, 
infeme squamis dissectis stramineis dense occultis; pinnulis" 3 
mm longis, vix 1.6 mm latis, obtusis, adnatis, contiguis vix con- 
fluentibus, coriaceis, superne pilis minutis crinitis albis sparsis, 
cucullatis, inferae tomento cinereo completis; venis ca. 7-pari- 
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bus, aimplicibua, superne conspicuis; soris ea. S-paribiis, per 
tomentum erumpentibus, ferrugineis, induaio non detecto. 

Dutch New Guinea: Lake Habbema, altitude 3,226 meters, 
Brass No. 9116, type; ^'Material from robust plant with stem 
2 m long by 20 cm diameter under the fronds, more slender at 
base; fronds 42, suberect ;” No. 911S, same place, “Along streams 
of open grassland, in drier shrubberies, never in forest. Ma- 
terial from very old tree 2.6 m high, 16 cm diam. below cnown ; 
stem cylindrical with vertical rows of deep scars ; living fronds 
16 in open crown, about 16 dead ones hanging down.” 

The mass of basal paleae is like that of C. Macgregori, but 
somewhat brighter. These, the bullate to cucullate pinnules, 
and the tomentose axes indicate affinity, but C. tomentofnsnma 
is much more densely felted. And, in the mass of tomentum, 
I can detect no indusia. The tomentum may well be re.spon8- 
ible for their obsolescence. 

M. CYATHEA WOODLARKENSI8 CopeUnd 

C. tooodlarkstuiia Cornt.., Phil. Jovr. Sei, > (1914) Bot. 1. 
Woodlark Island. King S83. 

M. CYATHEA BECimVATA (BraoM) DohiIm 

C, reeurvata (Brsuse) Domin, Acta Bot. Bobem. 9 (1930) 163. 
Ahophtln reeurvata Brausi;, Engler'g Jahrb. 66 (1920) 61. 

Sepik region, altitude 800 meters, Ledennonn 296A^ Niot 
seen. “Steht habituell keiner der bekannten Alsophila-Arten 
nahe." 

SPEQU NOT PLACED 

C. Gazellas (Kuhn) Domin, Pterid. <1929) 262. 

Alsophila GateNae Kuhn, Forschungsr. Gazelle 4 (1889) 13, 

C. Angusnbib (Gepp) Domin, Acta Bot. Bobem. 9 (1980) 91. 

Alsophila angtenm Gepp in Gibbs, Dutch N. W. New Guinea (1917) 



ILLUSTRATIONS 


Plate l. Cyathta coatalisora Copel. sp. nov.; type. 

2. Cyathea everta Copel. ep. nov.; type. 

3. Cyathea hidentata Copel. ep. nov.; type. 

4. Cyathea globoeora Copel. ip. nov.; type. 

6. Cyathea paehynrhaehie Copel. ep. nov.; type. 

6. Cyathea quadripmnaiifida Copel. ep. nov.; type. 

7. Cyathea magna Copel. sp. nov.; type. 

8. Cyathea horridula Copel. sp. nov.; type. 

9. Cyathea piMifera Copel. sp. nov.; type. 

10. Cyathea melafiacantha Copel. sp. nov.; type. 

11. Cyathea graoilHma Copel. sp. nov.; type. 

12. Cyathea pulehemma Copel sp. nov.; type. 

13. Cyathea parva Copel. sp nov.; type. 

14. Cyathea eheUatUhoidee Copel. sp. nov.; type. 
16. Cyathea tomentoneaima Copel. sp. nov.; type. 
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PHILIPPINE PLANTS USED FOR ARROW AND FISH 

POISONS 

By Eouabdo Qdisumbino 

Of the Natural Hiatory Muteum Diviaion 
Department ef Agrteulture and Commerce, Manila 

Plants possessing poisonous properties are always of great 
interest. The number of plants possessing poisonous qualities 
in the Philippines is reputedly large, and also those recorded as 
dangerous to life, and useful as drugs, but few have been at all 
carefully studied, either by analyses or by experiments. Most 
of the vegetable poisons known to the Filipinos are those which 
contain well-known alkaloids and other active principles, which 
have been used as fish iMisons, or used for arroiws, darts, spears 
daggers, etc. This paper deals primarily on fish poisons and 
those used for arrows, darts, spears, etc. 

In the preparation of this work, considerable use has been 
made of Merrill’s Enumeration of Philippine Flowering Plants, 
particularly in matters of scientific and local nomenclature and 
geographic distribution. 

The use of arrow poisons in the Philippines is confined chiefly 
among the non-Christian tribes, especially those living in the 
mountains. To these people, the bow and arrow, and the blow- 
pipe, still constitute their principal weapons for hunting games. 
The plants used for poison, and the preparation of the poison 
vary with the tribes and localities. There are very scant data 
available on arrow poisons in the Philippines. It is quite often 
difficult to determine and discover the nature of the poisons 
used. These tribes are of very suspicious nature and often will 
give misleading statements to anyone who endeavors to ascer- 
tain the plants they employ in their preparation. It is more 
difficult to discover the methods they use in such preparation. 

With regards to fish poisons the case is quite different. Very 
little difficulty was encountered even in the exact determination 
of the plants used. The aborigines and the Christian Filipinos 
have many ways of capturing fish. Some of the methods used 
are ancient, which have been handed down from generation to 
generation; others have come through contacts with civiliza- 
tion. Perhaps the most interesting method of fishing is the 
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old native custom of throwing: into the water portions of plants 
to stupefy and later to kill the fish. With the spread of civili- 
zation and the enactment of laws, this method is becoming more 
and more limited. This type of fishing is destructive in a 
way, as it destroys small as well as large fish. The plants 
have been used to stupefy and kill fish in order to facilitate their 
capture. The practice is of great botanical and ethnological 
interest. Most of the plants used are wild, but a few are cul- 
tivated in the backyards of these people. Most of the poisons 
contained in these plants belong to certain groups of tannins, 
saponins, or alkaloids. Some of the plants used contain sub- 
stances that may prove of value in medicine and in the manu- 
facture of insecticides. The methods of using these plants vary 
a great deal with different localities. Some of the species are 
more virulent and potent than the others. All parts may be 
used in some species ; in others certain parts or organs are used, 
such as bark, roots, fruits, and leaves. The poisons generally 
and usually act on the respiratory organs of the fish, producing 
first a stupefying effect and later death. Very often materials 
of one species are only used; in other cases other sjiecies are 
mixed. Sometimes the plant materials are mixed with earth, 
earthworms or some other media. The time to stupefy and 
kill the fish depends upon the species used. 

Very little information is available on the physiological active 
constituents of each individual species, as very few species have 
been subjected to exhaustive chemical and physiological studies. 

AKBOW POISONS 
ARACE.® * 

AMOKPIIOPHALUW CAMFANULATDS <a«acfr) Blum 

Arum eampanulatum Roxb. 

Arum deeurrena BUnco 

Amorphophallua decurrena Kunth. 

Local names: Anto (Bis.); dpon (Tag.); aponff-dpong (Tag.); bagAng, 
(Urn.); bagdng (Bik., Sul.); orot (Bis.); pamankilon (Bis.); pwAiApung 
(Tag.); tigirdija-magm&nto (Ilk); tokod-banuA (Pamp.)(‘ti> 

The piingdpung is a very common wild herb found in thickets 
and secondary forests, along the roads, trails, etc., at low and 

*The families in this work are arranged phjrllogeneticalljr; the genera 
and species, alphabetically. 
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medium altitudes in the settled areas. Also in India through 
Malaya to Polynesia. (41) 

6urkill(i0) records that the juice of this plant is mixed with 
Antiaris toxicaria juice in dart poison by the Semangs of Perak, 
one-tenth part making the poison strong to kill a rhinoceros or a 
tiger. In the Philippines we have no record of the use of this 
plant as an arrow or dart poison. 

DIOSCOREACE^ 

DIOBCOnU HlSPmA Dendit 

Dtoseorea htrsutn Blume 
Diotevrea darmana Roxb 
Dwacmea triphylla Blanco 

Local names: Bagai (Mbo.); gdyoa (Bes ) ; kalut (Tafr, Pump, Sbl.) ; 
karat (Ilk.); karott (Sul.); kdyoa (Tag.); kotot (Bis.); karat (S. L Bis.); 
kuldt (Sbl.); man6 (Bik); nami (Tag.); orkdt (Bis.). 

Nami is found growing wild, chiefly in thickets and forests at 
low and medium altitudes throughout the Philippines. It is 
rarely cultivated. It also occurs in India to southwestern China 
and Formosa through Malaya to New Guinea. 

According to Gorter(20) the tubers contain a poisonous alka- 
loid, dioBcorine. Ridley (53) quotes Schutte* who states that 
dioscorine acts as a poison resembling picrotoxin. It is a para- 
lysant of the nervous system but not a protoplasmic poison. 
Leyva and Gutierrez (80) conducted a toxicological studies of 
nami, and concluded that the toxicity is due to an alkaloid alone. 
They add that besides the physiological actions of nami, it is 
also known to produce narcotic effect. 

Burkill(io) states that the juice of the tubers are often used 
in criminal poisoning and is an ingredient with Antiaris toxi- 
caria in the preparation of arrow poisons. 

PIPERACE.® 

PIPER ipp. 

The Philippines is endowed with many species of Piper, but 
none have been reported as being used in arrow poisoning. 
Many species are sufliciently irritant to be injurious in a small 
degree. Burkill(iO) reports that these plants are used only as 
adjuncts in arrow and dart poisons not only in Malaysia but 
also in South America. 


^Chein. Centratv 2 (1893) 30. 
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MORACEiE 

ANTIABIS TOXICARIA (Pen.) Leach. 

Ipo toxteana Pen. 

Local names: Dalit (Tag.); ditd (Ibn., Ap.) ; ipo (Tag.); lata (Neg.); 
upas or tpoh (Malaya, Java). 

This species has been repoii;ed to occur in Cajrayan and Apa- 
yao in Luzon, Mindoro, and Guimaras, in forests at low and me- 
dium altitudes; very local. Also found in India to southern 
China and Malaya. 

Chopra, quoting Kiliani,(34) states that the poison contains 
the following constituents ; (1) antiarol; (2) potassium nitrate 
in large amount; (3) a crystalline resin, named antiar-resin ; 
(4) a crystalline protein; (5) an acid; (6) three active gluco- 
sides: (a) d-antiarin, (6) B-antiarin, (c) antiarin. These glu- 
cosides occur in varying amounts and are said to possess strong 
digitalislike action on the heart. Pharmacological studies show 
that the drug is a very powerful heart poison. 

Bacon (2) studied chemically the active constituent of a small 
amount of arrow poison from the northern part of Mindoro, 
near Bulalacao, evidently the sap of a tree. The milky sap was 
exceedingly bitter and had a high viscosity. The results ob- 
tained indicated the presence of a glucoside rather than an 
alkaloid. He said that as the reactions correspond closely 
with those of the glucoside antiarin, from Antiaris toxicaria, he 
immediately suspected that the arrow poison in question was 
from this tree. Poisoned arrows obtained from the Tagbanuas 
at San Antonio Bay, near the south end of Palawan, were also 
tested. These arrows are used in blow guns, and the poison was 
placed on the bark and shaft. This arrow poison had a consds- 
tency like rubber and it resembled in this respect the dried sap 
of Antiaris toxicaria. Experiments were conducted with the 
use of guinea pigs, and he indicated that the results were 
typical of many others made on this powerful poison. Selig- 
mann(B8) discusses fully the physiological action of the Kenyan 
dart poison, Ipoh, and its active principle, antiarin. 

The poison is also used in Tonkin, Annam, Indo-China and 
Burma, by all pagan tribes of British Malaya ; tribes of Sumatra 
and Borneo, Java, Bali, Flores, Timor, Celebes, Ternate, Sunda 
Islands, etc. It is the chief poison in these areas, but is some- 
times mixed with Strophanthus and Stryehnos and others. The 
latex is sometimes used pure, but it is more commonly mixed 
with other poison.s. Burkill(lO) describes fully the discovery 
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and the use and preparation of the poison. To act, this poison 
must enter the blood stream. Watt(06) narrates lengthily on the 
use of this plant as an arrow poison. GimletteCiS) records that 
the milky sap of the Upan tree was formerly used in warfare by 
Malays as an effective poison for arrows and blowpipe darts. 
He further states that arrows and darts poisoned with the latex 
of this plant are still used by the pagan tribes of Borneo and 
Sumatra in intertribal warfare. He further adds that the Ne- 
gritos of the east coast (Pangan and Semang) use, in addition 
to the sap from the bark of this tree, the bark and sap of other 
trees, such as the bark of Pangium edule, etc. ; and the poisons 
from scorpion, centipede, and any kind of poisonous snake. 
Description of the various methods of preparing the poison is 
also included. Ridley(63) describes the tree, and the experi- 
ments conducted on the action of the poison, the remedies and 
antidotes, and the chemistry. 

Skeat and Blagden(69) state that the Malays called the arrow 
and dart poison “Ipoh.” Two chief substances (either sepa- 
rately or in combination) form its basis, and are derived from 
the Ipoh tree (Antiaris) and Ipoh creeper (Sfrycknoa). Denis 
eUtptiea is but rarely used as an ingredient. 

Speaking of Anftom toxicaria, Sulit(62) describes briefly the 
local preparation of the poison as follows: the milky juice which 
flows freely when an incision is made of the bark, is a virulent 
poison. The Mangyans of Mindoro and the wild tribes of Ca- 
gayan, especially the Apayaos and the Negritos, dip their darts 
into the sap and use these in bringing down games. The Negri- 
tos of Cagayan nuike the poison more effective by mixing putrid 
meat with the juice. 

According to Chopra (12) the juice derived from the leaves or 
the bark of the tree is distinctly poisonous. The sap is dark 
brown, with a gummy consistency, bitter and biting in taste. 
It is used to this day as an arrow poison by the Karens in Java, 
Malaya, and particularly in Burma. Dymock, Warden, and 
Hooper (14) state that in Tonkin the poison is prepared from the 
leaves. 

MENISPERMACE.® 

COCCULUB LAintirOUUS DC. 

The species has been reported only from Bontoc (Luzon) and 
Mindoro, in thickets, at an altitude of from 700 to 1,200 meters. 
Also found in India to China and Japan southward to Java. 

Wehmer(68) records that the roots and leaves contain a toxic 
principle, codawin. 
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CaiusdD reports that the jungle tribes of the Malay Penin- 
sula use this plant to poison their arrows and darts. 

We have no record available that the plant has ever been used 
as arrow poison in the Philippines. 

TDfOBrORA BUMPHIt BocrI. 

Menupermum, eriapum, Unn. 

Mentapermum rttnoaum Blanco 

Ttnoapora criapa F.-Vill. 

Ttnoapora eordxfoUa F.-Vill. 

? Cueculua eordi/olvua Wnlp. 

Local names: Makabuhai (Ta(f., Bis., Ilk.); paltaban (Bis.) ; panaitan 
(Bis.); panSioMan (Bis); panjiauban (Bis.); aannSaunau (Bag.); tago- 
nagtmia (Bis.). 

The species is very common, found in Luzon, Culion, and Ba- 
silan in the Philippines, in and about towns, in thickets, probably 
in most or all islands as it is frequently planted ; perhaps intro- 
duced. Also recorded from Malaya, Ceylon, and India (under 
T. erispa Miers.). 

Wehmer (68) quotes Hartwich® who reports that the whole plant 
contains a bitter principle, colombine, 2.22 per cent traces of 
an alkalloid; and a gluooside. He(68) further records Uiat the 
plant contains an amorphous bitter principle, picroretine, and 
traces of .berberine. Greshoff (23) isolated from the root-bark a 
bitter principle (which is not a srlucoside) and some alkaloid. 
Boorsma(6) isolated from the leaves picroretin, traces of an alka- 
loid, and a substance similar to glyzirrhizin. In the Philippines 
Bacon (1) reports that the bitter, aqueous extract of the stem does 
not contain an alkaloid. He, however, found amorphous and 
resinlike substances. Feliciano, (15) who reCxamined the plant, 
concluded that it contains berberine, a glucoside and a bitter 
principle. Maraiion,(d9) restudying the plant, states that the 
bitter principle is glucosidal in nature. 

While the makabdhai is a very common household medicinal 
plant, the juice being very bitter, yet we have no report that 
it is being used as an arrow poison. Caius(ii) reports that 
the jungle tribes of the Malay Peninsula use the plant in the 
preparation of their arrows and dart poisons. 

LEGUMINOSiE 


ABBUS PBECATORIVS Unn. 

Local names: Agawn (C. Bis.) ; agwatiiving (Bis.) ; arota^iang (Bis.) ; 
panSati (C. Bis.) ; bugaiong (Ilk., Bon., Pang.) ; bugbu-gat6ng (Ilk.) ; gu~ 

*Neue Arzneidrogen (1887) 389. 
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mSUng (Bon.) ; gikoa~0(ko» (Bir.) ; kanatuAga (Pamp., Tag., Bik.) ; kaloo 
(Iv.) ; k<ua%&ga. (Pamp., Tatr ) ; laniodiak (Bag.) ; Idga (C. Bis.) ; ld$a 
(Iv.); maHSgadolong (Bia.); oin$ut (Bia.); mdtang-p&ne (Bis.); sdga 
(Tag.); saga-adga (Tag.); aaga-mamin (Tag.). 

Very common vine throughout the Philippines at low and me- 
dium altitudes, in thickets. Pantropic in distribution, although 
probably a native ofi tropical Asia. 

Wehmer(68) records that the seeds contain a toxaibumin, 
abrin, which is very toxic ; abraiin ; abrusslc acid, hemaglutinin, 
lipase and urease. 

Sulit(62) gives the following account of this species as an 
arrow poison. He says that the seeds are powdered and 
formed into a pastelike mash with which the darts or arrows 
are dressed. Wounds caused by arrows poisoned with this mash 
are generally fatal within 24 hours. Boiling the seeds renders 
the poison ineffective. Local tribes seldom avail themselves of 
this poison on account probably of its slow effect. According 
to Burkill(iO) the poisonous substance in the seeds is abrin. 

OERRIS KLUPTICA (Bejcb ) Baatli. 

Oaladupa elbptiea Roxb. 

Cyltata ptaealorta Blanco 
G(Ua£tta termvnakftora Blanco 
MtUcUxa aplendidutatma Vidal 
MiUfttui ptacatoria Merr, 

Local names: Bdutt (Tag); lapdk (Bik ) ; malaautg (Tag.); tibalau 
(Tag.); tibangldn (Tag.); tubah (Tag.); tubU (P. Bia., Tag., Buk.); tuglt 
(Tag); tugUng.puld (Tag.); tiiva (Iv.) ; upei (Bon.). 

Tubli is a very common species, its distribution in the Phil- 
ippines extending from northern Luzon to Mindanao. It is also 
found in Chittagong, through Malaya to New Guinea and the 
Bismarck Archipelago. 

Wehmer(68) records that the roots contain a toxic principle, 
rotenone. 

According to Gimlette(i9) the sap of this plant combined with 
that of Antiaris toxicana is used in Borneo as one of the ingre- 
dients of the Kayon dart and arrow poison for hunting. A sim- 
ilar use of the sap by the pagan tribes of the Malay Peninsula 
was reported by Newbold,(43) and by Ridley. (63) While the 
species is quite abundant in the Philippines, its use has only 
been limited to fish poison and as an insecticide. 

DEBUS TBiroUATA Unn. 

Robinia uligtnoaa Roxb. 

Balbergia heterophytia Willd. 

Galadiipa uliginoaa Roxb. 
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Pongamia ultginosa DC. 

Pteroearpun fmitFicenii Blanco 
Dema idigmosa Benth, 

Derria diadelphua Naves 

Local names: Astoatmdnan (Tag.); butong (Bis); htnpaain (P. Bis.); 
hingaainan (P. Bis.); manngaain (Tag); aahuko (Bag.); aalaalla (Tag.), 
tuba-tuba (Yak.). 

Derria trifoliata is found abundantly throughout the Philip- 
pines on muddy shores, along tidal streams, etc. It occurs also 
in tropical East Africa, Asia, through Malaya to Australia and 
Polynesia. 

Accord.'ing to Power (49) the plant contains considerable 
amount of tannin and red coloring matter. Besides gum and 
sugar the stems contain an appreciable amount of inorganic 
salt, notably potassium nitrate. Power states that the toxic 
effect on fish, however, is evidently due to some constituent of 
that portion of the resin which as soluble in chloroform and not 
to the tannin which the plant contains. He further says that 
no alkaloid was found by him. 

Burkill(iO) quotes Perrot and Vogt* who state that in the 
Island of Aurora, New Hebrides, arrows which have been poi- 
soned by dipping their heads into a corpse are further poisoned 
by means of an infusion of this plant. 

MUCUNA FBUanNS (Llim.) DC. 

Dohehoa prurUna Linn. 

Sttzolobvum prunena Medic. 

Carpopogon prunena Roxb. 

Negretta prunena Blanco 
Mucuna atropurpurea F.-ViU. 

Local names. Uipoi (Bik.) ; ipe (Pamp.); Upai (Tag.); nxpai (Bis., 
Tag.); nipox (Bik.) , eowhage (Engl). 

Mucuna prunena is found in Rizal and Laguna Provinces in 
dry thickets and secondary forests at low altitudes. It also 
occurs in India to Malaya. 

The Mucunas are noted for possessing very irritating hairs. 
The irritation is often so intense that they are generally re- 
garded as poisonous. The hairs produce notable itching first 
followed by pain, redness, swelling and even an eruption. Ac- 
cording to Grieve (24) the hairs of the pods are usually filled 
with air, but sometimes contain granular matter, with tannic 
acid and resin. 

'Trav. Lab. Mat. Med. Paris 12 (1918) 288. 
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According to DalzieldS) the stingring hairs of th'is species 
and other species are sometimes used as an accessory ingredient 
in arrow poison in West Tropical Africa. 

RUTACE-® 

LUNASIA AMAKA BUnco. 

Pilocarpus amara Blanco 

Rabelaisia pkilipptnensts Planch. 

Lunasta philiftptnetists F.-Vill. 

Lunasia reticulata Elm. 

Local names: Apdung-kdhoi (Tag.), hungldi (Bik ) ; dayangdang 
(Ilk ) ; lahaii (H.L Bis.) ; Iwbi^lubi (C.Bis.) ; lunas (Tag ) ; pait (Bik., 
Tag.) ; paitan (Bis., Ilk.) ; palatanpan (Cad.) ; papatt (Bik.) ; saltUn 
(Tag.); santiki (Tag.). 

Common plant reported from northern Luzon to Mindanao, 
and Palawan, in thickets and forests at low and medium alti- 
tudes. Endemic. 

Wehmer(68) records that the bark contains a glucoside, ru- 
belaisine, and two amorphous alkaloids, lunacrine and lunasine. 

The use of this plant as an arrow poison is doubtful. Brill 
and Wells(7) mention the confusion in names as due to the fact 
that this plant has been confused with Lophopetalum toxi- 
cum by earlier workers. 


MELIACE.® 

UWSlim OOMESneUM cartes 

f Baecaurea sylvestns Lour. 
f MoUa paiastUca Osbcck 

Local names: Boboa (Bis ) ; buahan (Mbo*, Sul ) ; bulakan (Bis.) ; buan 
(Mbo.) ; bukan (Bis.) ; kaliboiipan (Mbo.) ; lansdnes (Tag., Bik.) ; tu- 
buan (Bag.). 

Lansones is cultivated in the Philippines, and semiwild in cer- 
tain parts of Mindanao. It is also found in Indo-China, Malay 
Peninsula and Archipelago. 

Wehmer(08) records that the bark and skin of the fruits con- 
tain an amorphous toxic, lansium acid; the seeds contain a 
bitter principle and traces of alkaloid. 

The tree is not reported here as a source of arrow poison. 
Burkill(iO) quotes Perrot and Vogt“ who record that the latex 
is used as a Dyak arrow poison. 

"The abbreviations for the various local dialects and languages were 
adopted from Merriirs'^i' Enumeration of Philippine Flowering Plants. 
•Trav Lab. Mat Med Pans 9 (1913) 206-216. 
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Kalinga 
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. . .. Bisaya 
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. . Magindando 

P. Bis 
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Mang. 

. Mangydn 

C. Bis 
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■ . Manddya 
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- Samar-Leyte 

Mbo 

Mandbo 


Bisaya 

Mng 

. - Manggudngan 

Ak. Bis 
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Neg 

Negrito 
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.. .. . Bontdk 

Pamp. 
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Buk 

Bukidnon 

Pang. 

. Pangasindn 

Chab 
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Sbl. 

Sambdli 

Dam 


Snil 
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Gad 
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Sp 

. . Spanish 

Ibn 

Iban&g 

Sul 

. . Sulu 

If. 

Ifugao 

Sub 

.. .. Bididnun 

Ilk. . 

. .. Iluko 

Tag. 

.. .. Tagdlog 

IfC 

..... Igorot 

Tagb 

.... Tagbanda 

Ilg 

. .. . Ilongdt 

Tagk 

. Tagakd-olo 

Is. 

.. . ., Isin&i 

Ting. 

. . Tinggidn 

Ism . . . 

. Isdmal 

Tir 

Tirurdi 

Iv.‘ 

.. . Ivat&n 

Yak 

- . . Yakdn 


EUPHORBIACE-® 

CROTON TIGUUM Unn 

Croton cantata Pen. 

Croto7i glandvloeum Blanco 
Croton muricatnm Blanco 
Ttghum officinale Klotz 

Local names: Croat (Sul.); kdmagga (Bik.) ; kamlsa (Tag); kamandag 
(Bis.) ; kamauta (Tag.) ; kdsla (Sol.) ; lutnng-nra (Bik.) ; makdiaa (Tag.) ; 
makdala (P. Bh ) ; Malapai (Sul.) ; Saligau (Ilk., Ibn.) ; tuba (Ilk., Bik., 
Tag.) ; tubang-makaiea (Bik , Tag.) ; tubang-paaiU (Bik.) ; tAbh (C. Bis.) ; 
tHkbu (If.) 

This species is of prehistoric introduction into the Philippines, 
found throughout the Archipelago in and about towns, usually 
planted, sometimes naturalized. Also found in India to New 
Guinea. 

Wehmer(68) records that the seeds contain a toxic alkaloid, 
ricinine. The bark contains 65 per cent tannin. Gimlettedd) 
also says that various glycerides, glycerin esters, acids, and 
especially the irritant crotoleic acid, are contained in croton 
seeds; they also contain croton-resin from which they derive 
their vesicant properties, and crotin, a toxic albuminoid prin- 
ciple. Crotin is a vegetable toxalbumin which is chemically 
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sixnilar to ricin, the toxalbumin of castor oil beans; it also 
resembles abnn, the toxalbumin of Abrua preeatorivs seeds. 

Croton tiglium, accordinir to Burkill,(iO) supplies the Arbors 
of the Eastern Himalaya with an arrow poison. The bark is 
the part used. The leaves are said to furnish Hie Bataks of 
Sumatra with an arrow poison. Gimlette(i9) also reports that 
the leaves are also used as one o£< the constituents of the Batak 
arrow poison. He further states that the Arbor arrow poison 
of the northeastern frontier of Assam is a paste believed to be 
made by pounding the soft parts of this plant. Waddell (Sb) 
reports also that the poisoned arrows of the Arbor tribe of As* 
sam were found to contain croton oil. 

The plant is hot reported as having been used as an arrow 
poison in the Philippines. It is on the other hand universally 
used for poisoning dsh. 

EXCOECABIA AGAIXOCHA LUm 

Local names: Alipdta (P. Bis.); batdno (Ilk., Pang.); bota-bdta (Tag., 
Bib); biita (Tag.); buta-huUt (Tag, Pamp., Sul.); dipoddtn (C. Bib); 
gumatnjat (Bag.); himbabau (Pamp., Bis.); (tnjrt (Sbl ) ; lipdta (Bik, 
Bis., Tag.) ; lipdUmg-buha* (Tag., Sul.) ; «tak (Bis.) 

This is a very common species throughout the Philippines 
along the seashore or within the influence of salt or brackish 
water. It is also found from India to Polynesia. 

Despite the abundance of this plant in the Philippines no 
report is available that it is being used for poisoning arrows. 
According to Burkill(iO) the latex is used in Malacca, Selangor, 
and Johore as an adjunct to Antiaris sap in making dart poison. 
Ridley (63) also mentions this plant as being used in dart poison 
by the wiild tribes of Malay Peninsula. In Queensland Hed- 
ley(27) reports that the latex is used by the black natives of 
Port Curtis as a poison for their spears. 

JATROPIIA CURCAS Linn. 

Local names: Galumbanff (Pamp.); kdtla (Bib.); kintdl (Tag.); taba- 
tabd (Tag.); tayumbdu (Ilk.); tagumbau-na~purdu (Ilk); takumhau 
(Sbl ) ; tangan-tangan-tuba (Tag ) ; tava-tavd (Ilk., Ig ) ; tauud (Ilk.) ; 
tuba (Ig., Bik., Tag.) ; tibang-b&kod (Tag.) , phgste nttt tret, purging 
nut tree, big purge nut (Engl.). 

Jatropha curcas is found throughout the Philippines and 
usually very common in and about towns. It was introduced at 
an early date in colonial history from Mexico, and now pantropic 
in distribution. 
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Wohmer<68) records that the seeds contain a toxic principle, 
toxalbumin curcin. According to Steyn(6l) curcin belongs to 
the same group of toxalbumins as crotin and ricin. The lesions 
in animals injected intravenously and subcutaneously with cur- 
cin are similar to those seen in crotin and ricin poisoning, with 
the exception that in the case of the former poison (curcin) 
there is less irritation in the grastro-intestinal tract. The exter- 
nal and internal actions of the oil are similar to those of croton 
oil, due to the presence of the above acid (crotonoleic type). 

According to Dal7.iel(i3) some tribes in the West add the nut 
to Strophanthua seeds in making arrow poison. It is also some- 
times an ingredient, along with the latex of Euphorbia in the 
mixture called in Hausa, “gunguma” (Nupe lowu), used to 
poison corn as a bait for Guinea-fowl. 

CELASTRACE.® 

LOPBOPETALUM TOXICUM tohcr. 

I .ophopetalum fimbnatum F -Vill 
Hippacratfa matngayi Vidal 

Local names. Ab'&ah (Tax.); abUtab (Tag.); butinP* (Tag.); buyvn 
(Sul.); dayand6ng (Tag.); ditd (Neg.); kahbdmbagan (Mand.) ; put%-u 
b&bae (Lan.); biiU-i-lalakt (Len.), tudkad (P. Bis.). 

The plant has been reported from Riyjui], Tayabas, Laguna, and 
Camarmes Provinces in the Island of Luzon; Mindoro; Mas- 
bate; Leyte; and Lanao, Zamboanga, and Davao Provinces in 
Mindanao; and the Sulu Archipelago, in primary forests at low 
altitudes. Endemic. 

Brill and Wells (7) report that the plant contains a physio- 
logically active .substance, a saponin, which is poisonous in small 
quantities. Boorsma<5) isolated a glucoside and named it lopho- 
petalin. 

Loher(37) first described this plant, and supplementary to the 
diagnosis of the species he reported the use of this plant as an 
arrow poison by the Negritos. Guerrero (25) also reports that 
the thickened sap of the bark is used by the Negritos and other 
hillsmen to poison the tips of their arrows. 

Brill and Wells(7) investigated the physiological active prin- 
ciple of the plant. They mention that it is well known among 
the mountain people of some parts of the Philippines, because 
of the use they make of its bark to poison their arrows, spears 
and other weapons. The Remontados and Negritos of Rizal 
Province, these authors further mention, easily prepare the 
poison. The method is as follows : the bark is removed, soaked. 
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and bruised. The expressed juice is then evaporated to the con- 
sistency of an emulsion. In ite preparation care should be taken 
not to let it come in contact with any sour substances in order 
not to diminish or neutralize its deadly action. Due to its reac- 
tion to warm acids, it is reported that poison is glucosidal com- 
pound. It is further stated that the natives always concentrate 
the juice, as they believe it is harmless when in dilute condition. 
The change taking place in the dilute juice is probably a hydro- 
lysis to harmless sapogenin by the action of various ferments. 
They say that heating destroys these ferments and as yeasts will 
not grow in the concentrated juice, there are no further changes 
after concentration. They also describe the method used in iso- 
lating the poison. They arrive at the conclusion that the plant 
contains a physiologically active substance, a saponin, which is 
poisonous in small quantities. 

Sulit( 62 ) reports that the bark of this plant yields the poison. 
He described the preparation of the poison as follows ; SufTicient 
quantity of the bark is triturated and the mash is sprinkled 
with water. This is placed in a pocket-shaped rattan basket 
especially made for the purpose and then pressed to extract the 
juice. The juice is placed in a brass kettle or pot and boiled. 
During the process of boiling, dried powdered leaves of Mallottis 
flonhumhis are added to the solution, the liquid being stirred 
once in a while with a flat stick. When the solution becomes 
sticky the pot is taken from the fire to cool. After cooling the 
sticky substance is ready for dressing the arrows. The poi.son, 
he repoHs, is used extensively by the Manobos of Cotabato Prov- 
ince, in Mindanao, and by the Negritos of Tayabas Province. 

THEACE.® 

TERNSTBOEMtA. Hpp. 

The bark of certain species is used as arrow poison and as 
fish poison in the Philippines. According to Burkill(io) the 
active principle isolated seems to be a saponin. 

GUTTIFER^E 

CAL.OPHYLLUM INOPHYLLUM Linn 

I,o('al names' Bangkdlan (Tuk ) ; bataruu (Negf ) ; bitaog (Ilk, Sbl , 
Pamp., Tag.) ; bUok (Tag.) , buialan (Tag , S. L. Bib., C. Bis., Mbo.) ; 
bitaoi (Pang); bitong (Tag); dagkalan (Tag.); dangkdan (Bag); 
dangkaUin (Tag., Bik., P. Bib., Mag.) ; dingk&lan (Big., Tag.) ; lankdgan 
(Mag ) ; 'palo-mana (Neg., Tag., C Bis., Sul.) ; pale mana de jtlaya (Tag., 
Sp., Sul.); pamttaogen (Ilk.); tambotambok (Sul.); vutalau (Iv.). 

Palo-maria is a characteristic strand tree, throughout the 
Philippines. It is also found in India to tropical East Africa 
through Malaya to Polynesia. 



140 


The Philippine Journal of Science 


1M7 


Richmond and del Rosario (6i) report that kernels contain 70 
to 75 per cent bitao^r oil and that the oil contains a poisonous 
resin. 

Although the plant is abundant in the Philippines, we have 
no record that it is being used for arrow and spear poisons. 
Our knowledge of the use of this plant for spear and arrow 
poison is due bo Reverend Powell, (48) who gives us an account 
of the use and virulence of the poison in Samoa. 

FLACOURTIACE.® 

PANGIUM BDVLE Selnw. 

H ydnoearpua polyandra Blanco 

Local names: Pan^i (S L Bia., P. Bis, Bik, Tag), salmgKumut 
(Mand ) 

PanS:i is known in the Philippines for its edible seeds. It is 
reported from Camarines and Sorsogon Provinces, Luzon ; Pala- 
wan, Samar, Leyte, Panay, Negros, and Mindanao, growing in 
primary forests at low and medium altitudes. It is also reported 
from Malay Peninsula and Archipelago. 

The toxic property is due to a cyanogenetic glucoside, gyno- 
cardine, isolated by De Jong. (32) 

No record is available of the use of the plant as an arrow 
poison in the Philippines. Gimlette(io) cites Vaughan Stevens 
as authority for the use of this plant as an arrow poison, to 
the effect that the fresh seeds are used in making dart poison 
by the Pangan jungle tribes. Gimlette(ia) adds that the Ne- 
gritos of the east coast (Pangan and Semang) use in addition 
to the sap from the bark of Antiaris toxkaria, the bark from 
Pangium edule for arrow poisons. Ridley (33) lists this plant 
also as being used in the manufacture of dart poison by the 
Sakais and other wild tribes of Malay Peninsula. 

EBENACE-® 

OIOSPYBOS MULTITLORA Blanc*. 

Diospyros htva Blanco 
DxoapyroB eanomot A. DC. 

Local names: Kanomai (Ilk.) ; kanumoi (Tag ) ; kanu/nai (Ilk., Tag.) ; 
maralamput (Ilk.). 

Reported from Luzon (Cagayan, llocos Sur, La Union, Pan- 
gasinan, Nueva Ecija, Pampanga, Rizal, Laguna, and Batangas 
Provinces) ; Leyte ; and Zamboanga Province m Mindanao, as 
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gro'wing in thickets and primary and secondary forests at low 
and medium altitudes. It is endemic. 

The Negritos of Bataan Province poison their arrows by 
using the bark of this tree. Specimens of this plant brought 
into tine Bureau of Science laboratories have been found to be 
moderately toxic. (i, 2) It was reported as Dioapyroa eanomoi, 
which is a synonym of this species. 

LOGANIACEiE 

STRVCHNOS NOX-VOHICA Lliu 

The strychnine tree i.s of very recent introduction into the 
Philippines. According to Sulit(62) this species has long been 
known and used for arrow poison by the wild tribes in Malaya. 
The poison is obtained from the bark by maceration in water. 
According to Wehmer(68) the bark yields strychnine and bru- 
cine. 

APOCYNACEiE 

CEBBERA MANGHA8 lilna, 

Cerbtra odoUam Gaertn. 

Ctrhtn-a. lartana Ham. 

Klcaua semxnvda Blanco 

Local names; Arbon (Tagb.); baraibai (Tair.); bafdno (Ilk); buta-hutd 
(Tag.); butd-buto (C. Bis.); dttd (Sol.), dunga* (Mag.); kaliptan (Ilk.); 
lipdta (Tagb ) ; hpdtag (P. Bis.) ; magkanai (Bik.) ; marcnbat (Tag.) ; 
marabai (Tag.); panabvlon (P. Bia.); totok-kdlnn (Tag); Uibau-tabav 
(Ilk) 

Common along the seashore throughout the Philippines. It 
is also reported from tropical Asia through Malaya to tropical 
Australia and Polynesia. 

Wehmer(68) records that a glucoside, cerberine, was isolated 
from the seeds. A bitter principle, odollin, was also isolated. 
Gimlette(i9) states, on the other hand, that a glucoside known 
as thevetin, a cardiac poison, which also occurs in Thevetia 
peruviana, has been found in the milkylike juice of all parts of 
this plant: 

Gimlette,(i8) in his interesting book of Malay poisons and 
charms, mentions the use of the oil expressed from the seeds of 
this plant, in certain parts of the Dutch East Indies to smear 
on spears and daggers to poison the blade. 

Despite the abundance of the plant in the Philippines, no 
record is available that it is used as an arrow poison. 
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STBOPBANTDUS CCMINOU A. DC. 

Strophanthus dichofo/nus DC. vmr. luzonieitaia Vidal 

Strophanthus eiecttia Mcrr. 

Local names: Abunag-bagwg (Tajr>): Idnot (Ilk.); latitt (Ibn.); Bara- 
Bura (Ilk.). 

Reported from Cagayan, Abra, Ilocos Norte, La Union, Ba^ 
tangas, Rizal, Cavite, Bataan, Laguna, and Soraogon Provinces 
in Luzon ; Palawan ; Leyte ; Negros ; and Davao Province in Min- 
danao, growing in thickets and forests at low and medium alti- 
tudes. It is endemic. 

Brown (8) reports that the bark is employed as an effective 
arrow poison. Sulit( 82 ) also records this species as useful 
arrow poison. 

VERBENACE^ 

CLEBODENDBON VnXOSUM Blume. 

Clerodendron infortunatum Walp. 

Clerodendron Curranii Elm. 

Clerodendron vUloaum is found in old clearings, thickets, etc., 
at low altitudes in Culion, Palawan, Balabac, Bancalan. It also 
occurs in Burma, Malay Peninsula, Penang, Sumatra, Java, and 
Borneo. 

According to Chopra(i2) the plant contains a bitter principle. 

Skeat and Blagden (88) gay that the Manteras use the leaf for 
skimming dart poison. 


CUCURBITACE^ 

MOHOBDICA CHABAMTIA Uan. 

Momordiea bnlaamtna Blanco 
Momordva eybndriea Blanco 

Local names: Amargdao (Sp.) ; ampalayd (Tag.); ampalid (Tag.); 
apalayd (Tag.); apalid (Pamp.); apape' (Ibn.); apdprt (Itn.); margdao 
(Tag.); palid (Bis., Bon., If.); parid (Bik., Ilk., Sul.); puba (Sub.); salt- 
gun (S,ul.) ; balsam apple, balsam pear, African cucumber, tuberculated 
Momordiea, bitter gourd (Engl.). 

Ampalaya is found throughout the Philippines, in cultivation 
and also thoroughly naturalized in thickets, waste places, etc., 
at low and medium altitudes. It is pantropic in distribution. 

Greshoff(22) reported in 1898 the presence in the leaves of a 
bitter alkaloid and a glucoside. In 1904 Peckolt(46) isolated 
from the leaves and fruits a bitter principle, momordicin. 

Steyn(6l) quotes Descourtilz, who states that two or three 
drachms of the fruits taken internally will kill a dog. 
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According: to DalzieKiS) some Benue tribes include the plant 
as an ingredient in Strophanthus arrow poison. 

nSH POISONS 
ARACE.® 

ALOCASIA MACBORRHIZA (Linn.) Schott. 

Arum macrorrhuon linn. 

Calla maxima Blanca 
Arum grandifolium Blanco 
Calla hadian Blanco 
Aloenaia \ndiaa Naves 

Local names: AhA (Ibn); aborAha (Ik); hadtdng (Tbk.i Bis.); 
bagidng (Bis ) ; bira (Ilk.) ; Mga (Tag., Ilk., Bis., Pamp.) ; btlbfla (Bon.) ; 
gabi (Bik.) ; gahdrig (Bis.); gatidus (Pamp.); malabiga (Tag); ragidng 
(Bis); atnmtiba (Ilk.), talipan (Bik.); tahdng (Bis.) 

Biga is common throughout the Philippines, in old clearings 
and secondary forests, at low and medium altitudes. Also re' 
ported from India to Malaya. It is planted for ornamental 
purposes in other tropical countries. 

The juice from the trunk and leaves is an irritant. No 
report, however, is available that the plant is being used locally 
for poisoning fish. In Queensland, particularly in Monduran 
and among the upper Burnett blacks, Hamlyn-Harris and 
Smith (26) record the plant as a fish poison. They say that the 
leaves of this plant are cyanophoric. Howes (31) also mentions 
this plant as a fish poison in Australia. 

DIOSCOREACE® 

DIOSCOREA HI8PIOA Deniut 

Dtoscorea Inrauta Blunie 
Dwteorea daemona Roxb. 

Dioscorea tnphyUa Blanco 

Local names. Bagat (Mbol; gdyos (Bis.); kaldt (Tag., Pamp, Sbl.); 
kardt (Ilk.); karoti (Sul.); kdyat (Tag.); kolit (Bis.); kordt (S. L. Bis.); 
kuldt (Sbl.); manw (Bik.); naml (Tag.); orkol (Bis.). 

Kami is found growing wild, chiefly in thickets and forests at 
low and medium altitudes throughout the Philippines. It is 
rarely cultivated. It also occurs in India to southwestern China 
and Formosa through Malaya to New Cuinea. 

Regarding the active principle, physiology and toxicology of 
nami, see under Arrow Poison. 

76*S 4 
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Namf tubers when fresh are crushed or chopped to pieces 
and are used to poison fish. 

MYRICACEJE 

MYBtCA RVB8A S. A Z. 

Morelia rubra Lour. 

Common names: Cham-poi (Ta{;.) ; Chani-pu (Chinese); box myrtle, bay 
berry, Chineae strawberry (Enf;!.). 

Myriea rubra is found in Zatnbales Province in Luzon, and in 
Palawan, on the higher mountains. It also occurs in Japan, 
China, Korea, and Formosa. 

Wehmer(68) records that the bark contains myricitrin iso- 
lated by Shibata and Kimotsuki.^ 

There is no local record of its use as a fish poison. Gre- 
8 hoff( 22 ) reports that in the Khasia hills the bark is used to 
poison fish. 

POLYGONACE.® 

POLYGONUM BARIMTUM Una. 

Polygonum etoloniferum Blanco 
Polygonum perneMria Walp. 

Local names: Bukdkau (Bik.); kanvbeUban (Pamp.), kaykdyu (If.); 
eaimbanSan-tubig (Sul.); atgan-lupa (Tag.); eubsHban (Tag.). 

Polygonum barbatum is a fairly common species distributed 
from northern Luzon to Mindanao, growing in open, usually wet, 
places, at low and medium altitudes, ascending to 1,400 meters 
in some regions. It is also found in India to Africa to Malaya. 

According to Kalaw and Sacay(33) the leaves and roots are 
poisonous to fish in the Philippines. 

POLYGONUM ORIENTALE Unn 

This species is found in Pampanga and Rizal Provinces in 
Luzon; and in Lanao and Bukidnon Provinces in Mindanao, in 
open waste places along streams, at low and medium altitudes. 
It is also found from India to Japan southward to Australia. 

Maurin(40) reports the presence of 0.50 per cent of oxy- 
methylanthraquinone in the leaves. 

Although the species is present in the Philippines, we have no 
record of its use as a fish poison. The Port Curtis blades in 
Queensland, according to Roth, (54) use this plant for obtaining 
fish. The plant is pounded and thrown into a water-hole, thus 

'Act. Phytochim. Tokyo (1923). 
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bringing all the fish to the surface in a dying condition without 
their wholesomeness as food being Impaired. 


MENISPERMACEiE 

ANAMIRTA COCCULtlS (Linn ) W A A. 

Memapenmim eoeculua Linn 

Local names. Arm (Ba^ ) ; balainn (Tag, Bis); baydU (Tag.); ba- 
yaiing (Ilk ) ; Idhtang (Ilk., Ig.) ; Idgtal (Bis.) ; Idgtang (Bis., Mbo , 
Sul.) ; Idkdang (Bis.) ; laktang (Tag., Bis., Pamp.) ; Unta (Tag., Pamp.) ; 
Itgtang (Tag.); liktang (Tag., Bis.), auma (Tag.). 

This species is common from northern Luzon to Mindanao, 
growing in thickets at low and medium altitudes. It is also 
found in India, through Malaya to New Guinea. 

Wehmer(68) records that the seeds contain bitter principles 
— picrotoxin, picrotoxinin, picrotin, and cocculin; and two alka- 
loids — ^menispermine and paramenispermine. 

This plant is one of the commonest used as a fish poison in 
the Philippines. Taveratss) reports that the fruits are thrown 
in small streams or in lakes to stupefy fish. According to Ba- 
con (i) the fruits are the parts of the plant used for fish poison- 
ing. The action of the substance is due to the very poisonous 
bitter principle, picrotoxin. Poisoning due to eating the fish 
obtained by this means has often occurred. 

Brown (8) states that the powdered fruits of this plant are put 
in water to kill fish. In preparing the poison the fruit is first 
heated until dry and then crushed and powdered. The fruits 
are poisonous not only to fish, but also to other animals. 

Kalaw and Sacay(33) mention also the fruit as the part used in 
poisoning fish. They say that hydrocyanic acid is present in 
the leaves, bark and roots ; saponin is present in all these parts. 
According to Watt(66) the bitter fruits are used in India to 
poison fish. HowesOl) records that this species is one of the 
best known of Asiatic fish poisons, and its fruits have long been 
known to possess peculiar and poisonous properties. Their use 
for this purpose has even extended to European countries, and 
it is stated that, as a result of cases of poisoning among those 
who have consumed fish caught in this way, it has been found 
necessary in some countries to forbid the sale of the berries 
except to pharmacies. Cases are on record of poachers making 
use of the berries for capturing trout in some of the English 
rivers. A common method of using the berries in Eastern coun- 
tries is to grind them to a powder and then make into a thick 
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paste with boiled rice. In this form a small quantity is sufficient 
to render fish, birds, and certain animals insensible. As an al- 
ternative the berries in a partly crushed state may be thrown into 
the water. Russell (56) also reports the toxic properties of the 
fruits due to an alkaloid, menispermine, and to picrotoxin. 

CtSSAMFBLOS PABKIBA Umi. 

Citaampelos diaeolor DC. 

Ctsaainpelos dtacoloi DC. var. cardtophylla A Gray 

Ciaaampeloa Cumingiana Turcz 

Local names: Abodo (C. Bis.); bangh&nSau (Ilk.); batang-bitang (Tag.); 
gulagulamanan (Tag); hampapdre (Bis,); htmpapdra (Bis.); kaldad 
(Ilk.) ; kalakalamdyan (Tag.) ; kalkaluad (Ilk.) , kauaa (Sub ) ; kiiakuaipa 
(Ilk.) ; makabo-o (Tag.) ; malaruto (Ibn.) ; aamang (Bon.) ; aampdra 
(Bis.); aanadu (Tag.); atnehdo-atnehauan (Tag.); ainaau-ainaauan (Tag.). 

This species is common throughout the Philippines, in thickets, 
at low and medium altitudes. It is pantropic in distribution. 

Wehmer(68) records that the roots contain an alkaloid, sepee- 
rine, 0.5 per cent, and cissampeline 

The roots are pounded and thrown into a river or pool to 
stupefy fish. Burkill(iO) reports the use of this plant also as 
a fish poison in Malaya. He further states that the alkaloid in 
the root of this plant is identical with that in the drug, Pareira 
brava. 

nNomsauM phiuppinense dicIs. 

Local names; Baydting (Pamp., Tag.); kalumpdnSi (Bag.). 

The species is reported from Pangasinan, Tayabas, and La- 
guna Provinces in Luzon; Eiliran; Lanao and Davao Provinces 
m Mindanao, as growing in forests at k>w and medium altitudes. 
It is endemic. 

According to Feliciano and Santos (16) the fruits contain pi- 
crotoxin. 

According to Villadolid and Sulit(64) the fruits are used as 
a fish poison. They describe the preparation of the poison as 
follows: The ripe fruits are roasted until they turn coffee- 
colored; then they are pulverized with earthworms cut into 
pieces the size of kernel of corn. The mixture is ready as fish 
poison. In Pansipit River, in Batangas Province, the practice 
is to mix the powdered fruits with crushed “katang," small fresh- 
water crabs. The poison is applied by scattering the mixture in 
a pool of water or in any portion of the river where the water is 
quiet. Application in the evening is recommended. The stun- 
ned fish may be collected early next morning. 
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CAPPARIDACE^ 

OTNANDBOPSra GyNANOBA (Una) Men. 

Cleome gynandra Lmn. 

Gynaitdroptxt pentaphyUa DC. 

PcdieeUaria pentaphyUa Schraiik 
Stnapietrum pentaphyllum Medic. 

Cleome aUiaeea Blanco 
Cleome alhodara Blanco 

Local nameti: Apot-apotdn (Tag.); balabalandian (Tag.); halayd (P, 
Bis); huldya (P. Bis.); tantandok (Ilk); tantandok-a-dadakkel (Ilk.). 

Gynandropsis gynandra is found throughout the Philippines, 
at low and medium altitudes, occurring as a weed in waste places 
and often abundant especially near the sea. It is pantropic in 
distribution. 

Planchon and Collin (47) state that the plant yields an acrid, 
volatile oil, having the properties of garlic or mustard oil. 
According to Watt (66) the plant is used as a fish poison. 

LEGUMINOsis 

AUIIZZIA ACUC (Btance) Men 

Mvmoea aele Blanco 
Pitheeolobmm aele Vidal 
Xyha dolabrifonnxa Vidal 

Local names: Akle (Sbl , Tag., Pamp., Tagb., P. Bis.) ; ban&yo (P. Bis.) ; 
kitaktta (Ilk , Pang.) ; la^in (P. Bis.) ; lanfip (Bis.) ; mabui^a (Tag.) ; 
eauriri (Tagb.); solungkigi (Tagb.); tabalanjx (Bis.); tilt (Sbl.); tilie 
(Sbl.). 

The species is found from northern Luzon southward to Pa- 
lawan and Negros, in forests, at low and medium altitudes. It 
is endemic. 

The bark of this plant is said to be used as a fish poison. 
It contains saponin. 

ALBIZZIA PROCEBA (Boxb.) Benth. 

Mtmoea proeera Boxb. 

Afimoea eonana Blanco 

Local names: Aehdan (Ig.); addan (Ilk., Ting.); addan-bdkir (Pang.); 
adianyau (Tag.) ; ayaHSau (Tag.) ; akleng-pdrang (Ilk., Sbl., Tag.) ; 
ahUanad (Tag., Pamp.) ; alalaHSad (Tag.) ; anapld (Mang ) ; amnapld 
(Tag.); aninipla (Tag.); anitap (Pamp.); book (Ig.) ; ddan (Ilk.); da- 
ria'^au (Tag.) ; kdUu (Ting.) ; kdral (Ibn., Pang.) ; karitl (Sbl.) ; ka~ 
rdol (Sbl.); payhod (Bis.); payhot (Bis.); palatangan (Ilk.). 

This species is found from Cagayan to Batangas Provinces 
in Luzon ; Mindoro and Busuanga, common in thickets, second- 
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errowth forests, parang:, etc., at low altitudes, in regdons subject 
to a long dry season. It is also found from India to central 
China southward to tropical Australia. 

The bark of this plant is said to be used as a fish poison. 
The bark contains saponin. Kalaw and Sacay(38) also report 
a great amount of saponin in the bark, and a fair amount in 
the leaves and roots. Howes(3l) also records this species as 
a fish poison in Australia. 

ALBIZZIA SAPONAMA OMa.i Bliin*. 

Mimosa, aapovana Lour. 

Afbizzia tomentella Men. 

Albizzia lucide F.-Vill. 

Local namea; Bal6go (Bbo.) ; baldgo (Sul.); gdgo-kdsai (Tag); gdgong- 
tok6 (Tag, Pang.); gvgong-tuko (Tag.); g&gong-malatukd (Tag.); 
haunaki (Bik.); htnaki (C Bia.) ; inauaki (Bia., Bik.) ; kogon-toko (Tag.); 
kankir (Bag.) ; katumbal (Bag ) ; malatoko-gugu (Tag ) ; malatukS (Tag.) ; 
malatuki (Tag., Pamp ) ; marataoka (Ilk); inaratcka (Ilk); marattka 
(Ilk ) ; martiga (Ilk.) ; masugat (Yak.) ; paltamn (Tag.) ; ptpt (P. Bis.) ; 
aalang-kAgi (P Bis., Sul ) ; salang-kugt (P. Bis ) ; aalingigi (Tag.) ; sa- 
1xngk6g% (Tag.); sahng-kugi (Bik.); sologlgi (S. L. Bis.); salukigi (S. L. 
Bis.); salungigi (P. Bis.); aianStngt (Mbo.); aankugt (C. Bis); sankugu 
(C. Bis.) ; aaplxt (Ilk.) ; atangkugt (Mbo ) ; tagumtagum (Mbo.) ; tagurartt 
(Pang.) ; tambing (Ig ) ; txgiav (P Bis ) ; taiiaki (Bis ) ; vnaki (Bik ) ; 
up% (If.). 

A common species in forests, parang, etc., at low and medium 
altitudes in the Philippines. It is also reported from Indo- 
china through Malaya to the Moluccas. 

According to Kalaw and Sacay(S3) the bark is used as a fish 
poison in the Philippines. They report the presence of both 
hydrocyanic acid and saponin in the leaves, bark, and roots. 
Bacon (1) reports that the bark contains one of the saponin glu- 
cosides. Wehmer(68) records the presence of saponin and traces 
of alkaloid in the bark and seeds. 

CAESALPINIA FVLCBEBRIMA (Linn ) Sw. 

Poirmana pulchemma Linn 

Local name: Caballero (Sp, Tag) in all provinces 

This ornamental, which is of very recent introduction into the 
Philippines, is cultivated throughout the Archiiielago. It is 
widely cultivated and naturalized in the Tropics of both hemis- 
pheres. 

Although the plant is common here, its use as a fish poison is 
not known in the Philippines. For our knowledge of its use 
as a fish poison, we are indebted to Standley,(60) who reports 
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that in Guatemala the leaves are thrown into the water to stupefy 
fish. 

DWBU BLUrnCA (Iteacb.) Banth. 

Derris eUiptiea is abundant in thickets along streams, sec> 
ondary forests, etc., at low and medium altitudes from northern 
Luzon to Mindanao. The plant is also cultivated for its roots 
as an insecticide. It is also reported from Chittagong through 
Malaya to New Guinea and the Bismarck Archipelago. 

Brown (8, 9) reports that the roots are used to ix>ison fish in 
the Philippines. Rumpf, in the Herbarium Amboinense, de- 
scribes this plant as a fish poison. Burkill(iO) and Gimlette(l9) 
describe the preparation of the poison and the method used in 
fishing in Malaya. Chopra (12) lists this species as a fish poison 
in India. Gater(i8) states that this plant is common piscicide 
in Malaya. 

The method used by the Malays in sea-fishing is described 
by Wray (09) as follows: The root is pounded or ground fine 
and mixed with stiff clay and crushed refuse, shrimps or small 
fish, and the mixture is then made into balls and dried. These 
balls are thrown into the sea, like ground-bait, and fish eating 
them become poisoned, rise to the surface, and are caught by 
the fishermen. In using “tuba,” he continues, in rivers and 
fresh water generally the more usual practice is to pound the 
roots in water in some form of receptacle, sometimes half-filled 
canoe, and then empty this at the top of an enclosed portion of 
the river or stream. Sometimes lime is added after pounding 
in order to make the milky fluid sink and spread more rapidly 
when poured into the river. Skeat and Blagden(59) reports 
that the method of fishing, considered the most effective by the 
Sakais of Selangor and other Malay pagan tribes, consists in 
t^porarily poisoning small streams and rivers by the use of 
the sap of the xmunded roots of Derris elliptica. Ridley (53) 
states that the plant is often cultivated in Malay Peninsula as 
a fish poison. 

DKRBIS PHILIPPINENSIS Man. 

Derrit multiftora Bonth. VBr. ? Umgifolia Benth. 

Derris mvUxflora Vidal 

Local name: Upi (Ig). 

This is an endemic species reported from Luzon in the follow- 
ing provinces: Cagayan, Ilocos Norte, Benguet, Rizal, Laguna, 
Bataan, Tayabas and Camarines, as growing in thickets and 
forests, at low and medium altitudes. 
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Brown (8) reports that the roots of this plant are used as a 
fish poison in the Philippines. 

DERRIS rOLYANTBA Perk 

Local names: Tvnalang (Tag); tugli (Tag.); tugldn (Tag.); tuglAn 
(Tag.). 

This is an endemic species reported from Pampanga, Pan- 
gasinan, Laguna, and Batangas Provinces in Luzon, as growing 
in thickets and secondary forests at low altitudes. 

Bacon(i) reports this plant as a fish poison containing a poi- 
sonous alkaloid. 

Villadolid and Sulit(S4) g^ive the following account of the use 
of this plant as a fish poison. The roots are pounded and then 
scattered in a pool of water. The procedure is repeated as 
many times as is deemed necessary in order to extract as much 
as possible the juice present in the roots. It has been found by 
experience that a bundle of roots 50 centimeters long and 10 
to 16 centimeters in diameter when thoroughly pounded will 
be sufficient to treat a pool one meter deep and about 10 meters 
wide. It is said to be more effective in salt water than in fresh 
water. The poison is found to take effect almost immediately 
after application. 

DBKRIS SCANDENS (IMxb.) Bcnth. 

Dalbergia aeandent Roxb. 

Galedupa fnileacms Blanco 

Deguelia timorieniM Taub. 

Local namea: Lapak (Bik.) ; ‘maUu&ga (Tag.). 

This species is common in thickets and secondary forests at 
low and medium altitudes, throughout the Philippines. It is 
also found in India to southern China through Malaya and 
tropical Australia. 

Despite the abundance of the plant in the Philippines, it has 
not been reported as being used for poisoning fish. Chopra(i2) 
lists this species as a fish poison in India. 

Down TEIFOUATA Lout 

Dymock, Warden, and Hooper (14) state that a proximate ana- 
lysis of the bark revealed the presence of two resins and an acrid 
glucoside allied to saponin. According to Pammel(4fi) the poi- 
sonous principle is derrin. 

Burkill(iO) quotes Blume (1826), who mentions this plant as 
a fish poison. This was confirmed by an ichthyologist, Bleeker, 
in 1868. Kalaw and Sacay(38) report this vine as poisonous 
and useful as an insecticide and as a fish poison. While 
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Brown (8) mentions this plant as a fish poison, he believes it to 
be poor insecticide. Chopra (12) includes this species also as a 
fish poison in India. Roth (64) describes the method in prepar- 
ing this plant as a fish poison in Cooktown, Queensland, as 
follows: The stems are hammered on a stone or log, put into 
bundles and roasted, and finally thrown into the water which 
it renders more or less soupy. In Tully River the leaves are 
rather employed, especially for eels. 

According to Hamlyn-Harris and Smith (26) Derris vliginosa, 
a synonym of this species, is one of the most effective and rapid 
fish poisons in Queensland. They say that on the O’Connell 
River, the plant is disintegrated, placed in nets, and infused into 
the water of small lagoons. The method used is as follows: 
The vine as cut up into two-foot lengths, sticks about a finger’s 
thickness being preferred. These are beaten and bruised and 
handfulls therefore taken and thrown into the water, where they 
are again beaten and worked out. Fish quickly stupefy, and 
rising to the surface, are easily caught or speared. 

ENTAPA PHASEOLOmtS (Lldn.) Merr. 

Lent phatealoidet Linn. 

Mimota eniada Linn. 

Entada scandene Benth. 

Adonanthera gogn 

Entada pureaetha DC. 

Mimosa Blancoana Llanon 

Local names: fialupo (Tag., Pamp.) , bariigo (S L Bis); bay6go (C. 
Bis, Ta? ) ; balunos (Bis), dipat (Ig.) , gogonq-hdkai (Pamp.); gogo 
(Tacr, Bik, Tagb., P. Bia.) ; gdgo (Tag.); gvgu (Tag.); kissing (Ibn.); 
hi at (Ilk ) ; tamayan (Bag ). 

Gdgo is pantropic in distribution. It i^ common in forests 
at low and medium altitudes throughout the Philippines. 

The common g6go, according to Bacon, (i) is one of the plants 
used in the Philippines as a fish poison, and it owes its efficacy 
to its sapenin content. A saponin solution of 1 to 20,000 was 
prepared by him, and three small fish placed in it. The fish 
soon became stupefied, floating about without motion on the 
surface of the water, and all died within two or three hours. 
The fish poison is usually prepared with considerable ceremony 
by the headmen of a village, the various ingredients being 
pounded together and then thrown into the stream or pool. The 
plants are often mixed with earth and rocks, the intention being 
to sink the noxious plants so that all parts of the water may be 
poisoned. Vjery soon small fish begin to float on their sides 
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on the surface of the water, while the larger ones move about 
slowly in a stupefied and helpless manner. The natives then 
rush into the water and kill and catch all they can. Bacon 
isolated saponin, which gives a crystalline sapogenin. 

Kalaw and Sacay(33) report that the bark and leaves are 
crushed and put in ponds and streams to poison fish. Cho- 
pra(i2) lists this plant as a fish poison in India. Watt and 
Breyer-Brandwijk(3T) record this plant as a fish poison in South 
Africa. 

MILLETTIA MERRIIXll Perk. 

M'dlettia xyloearpa Naves 
Mdlettta eaerulea F.-Vill. 

Local names: BaUk (Tag.); batok-baUk (Tag); 6ant (Ilk., Pamp.); 
tnalabai (Pamp.); panjardiaen (Ilk.). 

This is an endemic species reported from Cagayan to Bataan 
and Rizal Provinces in Luzon, Mindoro, and Negros, growing in 
thickets and secondary forests, at low and medium altitudes. 

The bark, roots, and leaves of this plant are used by fisher- 
men particularly of Batangas and Bataan Provinces as fish 
poison. These parts are pounded and thrown into the water. 
The poison is considered powerful. The parts herein mentioned 
contain considerable amount of saponin. 

nTHECOLOBIUM EIXITTICUM (Mune) Hank. 

Inga eUipttra Blume 
Pttheeolobvum faanculatum Benth. 

Local names.; Bugas (P. Bis ); mlangkogi (C. Bis.); tahid-tabid (Sul.). 

The distribution in the Philippines of this species is limited 
only to Palawan, Panay, Negros, and Mindanao. It is also 
found in Malay Peninsula and Archipelago. 

The bark is sometimes gathered and pounded and thrown into 
the water to poison fish in certain localities in Mindanao. 
Whether it is a saponin or a tannin responsible for the poison 
could not be ascertained. Burkill,(iO) quoting Heyne,(29) says 
that the bark is used in Java as a fish poison. 

rONGAMlA riNNATA (Unii ) Men 

Cytisua pmvatuK Linn. 

Robinia mitts Linn. 

Galedupa tndiea Lam. 

Dalbergia arborea WilJd. 

Pongarmn glabra Vent. 

Galedupa maeulata Blanco 
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Pongamia mitu Merr. 

Galedupa pinnata Taub. 

Casu pinnatum O. Kuntze 

Pttroeorput fiavuB Lour. 

Local names* Bagnii (Ibn.); batikbdlik (Tag.); balubabt (Sul.); bdlok 
(Tag.); balok-bdlok (Tag., Bik.); batu-bdhi (Yak); batuk-bdluk (C. Bis.); 
balotbalot (Tag.); balutbalut (Mag.); bant (Tag., Ilk., Sbl., Pamp.); haHtt 
(Tag.) ; baobdo (Mbo.) ; bayog-hdyok (Tag., C. Bis ) ; bayok-bdyok (C. 
Bis.); butong (Bis.); l^el (Tag.); magit (Mag.); malok-balok (P. Bis.); 
marok-bdrok (Bik., S. L. Bis ) ; nutruk-bdruk (C Bis.) ; marobdhat (Tagb.). 

This is a common species reported throughout the Philippines, 
along the seashore, and near borders of lakes. It is also reported 
from Mascarene Island, tropical Asia, across Malaya to Australia 
and Polynesia. 

Dymock, Warden, and Hooper (14) report that the bark con- 
tains a bitter alkaloid, also an acid resin. The seeds have bitter 
taste and their bitter principle appears to reside in a resin and 
not in an alkaloid. 

The bark and the seeds are used as a fish poison in many local- 
ities in the Philippines. It has been also reported elsewhere 
as a useful plant for poisoning fish. Burkill(io) reports that 
the seeds are said to kill ftah. Fishing by this means is reported 
also from Australia and Madeira. The roots are said to be more 
potent, are roasted, pounded and thrown into the water to be 
fished. It is also recorded as a fish poison in Australia by 
Howes. (31) 

TBPHROSIA CANDIDA (Boxb ) DC. 

This species has been introduced recently into the Philippines 
as a cover crop. We have no knowledge of its use in the Phil- 
ippines as a fish poison. However, in Africa Howes (31) reports 
that the genus Tcphrosia figures conspicuously among African 
fish-poison plants. The toxic properties of various species have 
been investigated, and tephrosin has been isolated. Gamble (17) 
records this species as a fish poison in ea.stem Bengal and 
Burma, the bark and the leaves being chiefly used. 

ERYTHROXYLACEiE 

BBYTHROXyLUM CUNEATUM (WaU ) Kan. 

Ftem euneata Wall. 

Uroetigma 1 cuneatwm Miq. 

Erythroxylum burmameum Griff. 

Local naimea: Baransidgau (Ilk.); manambo (Bik); sdleng (Tag.); 
Bulnjen (Ilk ). 
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The species has been reported from the following provinces 
of Luzon: Ilocos Norte, Ilocos Sur, Bulacan, Rizal, and Cama* 
rines, growing in secondary forests, especially on limestone for- 
mations at low and medium altitudes. It is also reported from 
Tenassenm, Malay Peninsula, Sumatra, and Java. 

According to Kalaw and Sacay(33) the plant is used as a fish 
poison in Bulacan Province. 

RUTACE.® 

AEGLE MARMELOS Conrea. 

Local names. Bael, Bengal quince, bhel, elephant's apple, maredoo 
(En(;l.). 

Bael has been recently introduced into the Philippines, and 
cultivated for its edible fruits. 

Chopra (12) states that bael contains a bitter principle and 
a balsamic principle resembling Balsam of Peru. 

Heyne(2») states that the bark is used in Celebes to make a 
Ash poison. 

ZANTHOXVLVM TOEVUM F-Muell. 

Zanthaxylum glanduloeum T. & B. 

Fapara torva EuRl. 

Fagara Warbwrghii Perk. 

Local name: Kayatana (Tag.). 

Zanthoxylum torvum is found in Tayabas and Isabela Prov- 
inces dn lAizon, and in Leyte and Mindanao, in forests and 
thickets at low and medium altitudes. It is also reported from 
Java, Moluccas, and tropical Australia. 

In the Philippines the vine is pounded thoroughly and in- 
serted in the holes^ It poisons eels and mudfish (daiag). 

MELIACEiE 

DVBOXYLtlM DBCANOROM (BUnco) Merr 

Turraea deeandra Blanco 
Turraea wrens Blanco 
Dysoxylum amooroides Miq. 

Dyaoxylum Blaneot Vidal 
Dysoxylum salutare F.-Vill. 

Local names* Agdm (Pang); agdiu (Pamp ) , ananang-tang (Bik.) ; 
bakugan (Bik ) ; bundugon (Bik.) ; buntog (Bik.) ; buntdgan (Bik.) ; bong- 
liu (Bik.) ; basitodg (Ilk.) ; bolong-tambang (Bik.) ; ikuo (Tag.) ; tgva 
(Tag., Pamp.) ; kugmg (Ta; ) , malaaduas (P. Bis ) , nuiiiangiang (Bik.) ; 
meUabangau (Pamp.); makasisi (B.k ) ; malabaga (Pamp); palo-nambo- 
bokag (Bik.); paluahan (P. Bis.); paTnetdgtu (Ibn ) ; pastlodg (Ilk.); to- 
diang-kalabdu (Tag.); taiung-tauing (Mbo.); talxktan (Tag., Pamp). 
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A common species in thickets and forests at low altitudes 
througrhout the Philippines. It is also reported from Java to 
New Guinea. 

According to Kalaw and Sacay(33) the plant is a common Ush 
poison in Batangas Province. 

MSUA AZEDARACH Unn. 

Paraiso is cultivated in larger towns for its fragrant flowers, 
but nowhere naturalized. It was introduced from China. 

Watt and Breyer-Brandwijk(67) record that from the bark a 
bitter sukstance, which is either a neutral principle or an al- 
kaloid, was isolated. 

We have no information that the plant is used as a fish poison 
m the Philippines. According to Standley(60) the bark is said 
to be used in some regions of Mexico for .stupefying fish. 

EUPHORBIACEAil 

ALCHOBNEA PARVIFLORA (BcnUi ) MucII-Ari 

SUpeUarta parviflora Benth. 

Acalyptua tihacfolta Vidal 
Alehortica tiliaefolui Ceron 
Alchomea ateea Pax & Hoffm. 

This endemic species has been reported from Bulacan and 
Rizal Provinces in Luzon, Palawan, Leyte, and Negros, as grow- 
ing in thickets and secondary forests, at low and medium alti- 
tudes. 

In Bulacan Province it is said that all parts of the plant are 
used as a fish poison. These are pounded and then thrown into 
the water. All parts contain saponin. 

ALCHORNEA SICCA (Blanco) Men 

Excoeeana atoea Blanco 
Croton drupaeeum Blanco 
Alchomea moUic F.-Vill. 

Alchomea phtlippmeneie Pax & K Hoffm. 

Local name: Baldntt (Tag.). 

The species is endemic in the Philippines, having been reported 
from Fangasinan, Pampanga, Rizal, and Laguna Provinces, and 
even in Manila, growing in thickets along small streams, at low 
altitudes. 

According to Brown (8) the leaves and fruits are used for poi- 
soning fish. Kalaw and Sacay(33) also report the use of the 
leaves and fruits for poisoning fish. Hydrocyanic acid is pre- 
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sent in the leaves ; absent in the bark and roots ; saponin is pres- 
ent in all parts of the plant. 

CBOTON TIGLIUM Linn 

Croton eaTnaza Perr. 

Croton fflandulotum Blanco 
Croton muricatum Blanco 
Tiglium offioinale Klotc. 

Local names; Caai (Sul.); katndgaa (Bik.); kamaisa (Tagr.) ; kamandag 
(Bis.) ; hamattaa (Tag ) ; kdala (Sul ) ; lutung-sira (Bik.) ; makaisa (Tag.) ; 
makdala (P, Bis.); maUipni (Sul.); aaligaxi (Ilk, Ibn ) ; tuba (Ilk., Bik., 
Tag., S. L. Bis.) ; tuba-tuba (Bik , P. Bis ) ; tubang-kamaiaa (Tag.) ; tubang- 
makaiaa (Bik, Tag.); tubang-paaiU (Bik.); txibli (C. Bis.); tukbu (If.). 

This species is of prehistoric introduction from Malaya. It 
is common throughout the Philippines in and about towns, 
usually planted, sometimes naturalized. It is also reported 
from India to New Guinea. It is universally used for poisoning 
fish. 

Tavera(63) first reported the use of the fruits by Filipinos 
to intoxicate fish in slow-running streams and in pools. Ac- 
cording to Bacon (1) the fruit is one of the favorite fish poisons 
used in the Philippines. He reports that the fruits contain the 
very poisonous toxalbumin, crotin, which is similar to the well- 
known ricin and abrin. Persons who eat fish poisoned with this 
plant were not disturbed, although it is considered dangerous to 
drink water which contains any quantity of it. 

Brown (8) reports that the crushed leaves are used for poison- 
ing fish. Guerrero (25) also mentions this plant as a fish poison. 
Kalaw and Sacay(83) state that the plant has no use except as 
a fish poison, for which purpose the leave.s are u.sed. How'es(8l) 
says that this species is used as a fish poison in Celebes. The 
plant is used as follows; The fruits are ground with strong- 
smelling root of an aroid, Homalonema rubra Hassk., and scat- 
tered upon the surface of the water. Gimlettcd?) records that 
the pounded ripe fruits of this plant are used by the natives of 
Java and Dyaks of Borneo to poison fish. 

EUFHOBBIA NEBllFOLIA Linn 

Euphorbia ligulana Koxb. 

Euphorbia pentagona Blanco 
Eupkorbva trigona Merr. 

Local names: Batt (Pamp., Tag.); karimbudya (Ilk.); Imgua de perro 
(Sp.); eoro-odro (Tag.); $orog-a6rog (Pamp., Tag); auduvltdu (P. Bis.). 

The plant is cultivated in gardens in Manila and in some 
large towns; doubtless an introduced species. It has been re- 
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ported also from India to Malaya, probably introduced in the 
latter region. 

Nadkami(42) reports that the following constituents were 
isolated from the milky sap ; euphorbon, resin, gum, cauotchouc, 
calcium of malate, etc. 

The Igorots use the bark and the leaves to poison fish. Ac- 
cording to Kalaw and Sacay(33) this species is one of the com- 
monest fish poisons, the leaves being employed for the purpose. 

EUPHORBIA TIRUCAIXI Linn 

l.«cal names; Hali-bah (P. Bis); eonsvelda (Sp ) ; katmt (Taf; ) i ^<”1* 
mirda (Tag); gaton (Ig.) ; putputnd (Ig.); aolda-Bolda (C Bis.); vuelda- 
con-tuelda (Bik.) ; tudrda (Tag ). 

This is an introduced species in the Philippines; a native of 
Africa, now planted in most tropical countries. It is occasion- 
ally planted here m gardens, but apparently nowhere sponta- 
neous. 

According to Henke (28) euphorbon was isolated in handsome 
needles, together with 4 per cent cauotchouc, from the milky sap. 

It is known that the plant is being used in the Philippines as 
a fi.sh poison. Chopra, (12) however, lists this species as a fish 
poison in India. {jrrpshoff,(22) quoting Doctor Boa, says that 
the milky juice is used for poi.soning fish in Goa. 

EUPHORBIA TRICONA Haw. 

Local names. Suda-aidti (P. Bis.); tuba (Bun.). 

The plant is rather common throughout the Philippines, in 
thickets and on limestone cliffs, usually along the seashore. It 
is also reported from India to Malaya. 

Henke (28) isolated from the millty sap 85 per cent euphor- 
bon. 

The bark is pounded first, and then thrown into the water 
to stupefy fish. The catch is made when the fish float on the 
surface. Heyne(29) quotes Boorsma, who states that the latex 
is poisonous, but the plant is much less poisonous than its close 
allies, and only stupefies fish after long contact. 

EXCOECABIA AQALLOCHA Linn. 

The bark is the part of the plant used in poisoning fish. This 
is pounded and thrown into the water. Kalaw and Sacay(33) 
also report that the leaves and stem of this plant are used as a 
poison in New Caledonia. 
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FLUGGEA VnUlSA <Boxb.) BaUI. 

Phyllanthus viroeua Roxb. 

Xylophylla obovata Willd. 

Fluggea obovata Wall ex F.-Vill. 

Fltiggea ntteroearpa Blume 

Cieea pentandra Blanco 

Seeunnega mtcroearpa Muell.-Arg. 

Secvrinega obovata Muell ~Arg. 

Fluggea leueopyrue F.-Vill. 

Seeurinega ovala Vidal 

Ijocal names: Aruait (Tlk.) ; baratikeik (Ilk.); barait (Ik.); baraik 
(Ilk.); baruaik (Ilk); bayaait (Tek); boiaet (Ta?.); botolan (Ta^); 
bugbugutut (Iff.); kabukabukaa (Mag.); magaapdng (P. Bia.) ; mdluuU 
(Ibn.) ; tulitanSalong (P. Bis.). 

This species is oommon throufirhout the Philippines in dry 
thickets, at low and medium altitudes. It is also reported from 
tropical Africa through India to China and Malaya to tropical 
Australia. 

According to Kirtikar and Basu(S5) the bark contains 10 per 
cent tannic acid and an alkaloid. 

Brown (8) reports that the bark is used to poison fish. Cho- 
pra(i2) also mentions the plant as a fish poison in India. 

HOMALANTiniS FA8TUOSUS (Unden) F.-Vill. 

Mappa faatuoaa Linden 

Dxbrachxon faatuoaum Regcl. 

Carumbtum faatuoaum. UueU.-ArK- 

I,ocal names: Baldntt (Ilk., Tag,, Bis.); b6ta (Tag:.); bota-bita (Tag.); 
botinag (Ig.); bub'&ta (Ik.); buta (Tag); buta^buta (Tag., Ig.) ; put- 
puta (1b); tavugtug (Iv.). 

The species is common in thickets, old clearings, etc., mostly 
above an altitude of 750 meters, ascending to 2,000 meters. It 
is endemic in the islands, and has been reported from Batan 
Islands, Luzon (Abra, Bontoc, Lepanto, Benguet, Nueva Viz- 
caya, Tayabas, Laguna, Rizal, Sorsogon) ; Mindoro; Catandua- 
nes; Panay; and Mindanao (Lanao). 

Brown (8) reports that the leaves of this plant are used for 
poisoning fish. Kalaw and Sacay(33) also mention tliis plant 
as a fish poison ; and they state that the leaves are crushed and 
placed in streams. Saponin is present in all parts. 

JTATBOPHA CVRCAS Unn. 

The latex from the bark is used to stupefy fish. This is done 
by pounding the bark and thrown into the water. Kalaw and 
Sacay(S3) add also that the whole leaves and stems are poi- 
sonous to fish. 
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JATSOniA MULTiriDA Una. 

Jatropha jantpha Blanco 

Local names: Mand (Sp.); tuhang-amerikdiw (Bik.)- 

The species is introduced from tropical America. It is planted 
as an ornamental in Manila and larsre towns. 

Wehmer(68) records that the seeds contain a bitter principle; 
the leaves with saponin ; and the bark with a very toxic alkaloid, 
jatrophin. 

Brown (8) lists this plant as a fish poison in the Philippines. 

MALLOTUS PHIUPPKNSIS (Laa ) MH«IL>Ars. 

Croton philippenoe Lam. 

Eekvnua phthppmetuits Baill. 

Rottlera phtUppinentis Scheff. 

Rottlorin mantlentu Klots. ex Pax & Hoffm. 

Local names: Apnyot (Sul); banato (Ibn , Ig , Tag: ) ; buds (Ilk.); 
daranddng (Taa.); fianagiaen (Ibn.); parutgtoian (Neg: ) ; panagmen (Ibn., 
Klg.) ; pangaplaam (Ilk.); ptkal (Sbl.) ; sola (Tag;., Bis.); to/ti (Ibn.); 
tagnadla (P. Bis.); tutula (Tagb.). 

Banatd is common in thickets and second-growth forests at 
loW altitudes, throughout the Philippines. It is also reported 
from India to southern China and Formosa, southward to New 
South Wales. 

Wehmer(68) records that kamala resin contains the yellow 
rottlerin, also mallotoxin and kamalin. 

The plant is well known here for its dye. In the Malay Pe- 
ninsula, India, and Burma it is also known as a dye and a medi- 
cinal plant. It is not known as a iish poison in the Philippines. 
Bartlett (4) calls attention to the use in Sumatra of the name 
“tuba” for it, as if it were used there as a fish poison. 

nmXANTUUS NIRUU Linn. 

Phyllanthuo earolinwnm Blanco 
Phyllanthuo kirganeha Blanco 
f Ktrganelia putntla Blanco 
? PhyUauthut pumtlna Muell.-Arg. 

Local names: Kurukalunggdt (Bik.); malaktmmkirum (S. L. Bis.); 
nSingihel (If.); aampaaampalukan (Tag.); San Pedro (P. Bis.); twrii- 
aampdiok (Bik.) ; talikdd (Ilk.) ; taltahkod (Ilk.) ; turuialikod (Bik ) 

This is a common weed throughout the Philippines. It is 
pantropic in distribution, but probably introduced into the New 
World. 
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Dymock, Warden, and Hooper(W) quote Ottow * who isolated 
the bitter principle, phyllantin. 

According to Burkill(iO) the bitter substance is said to poi- 
son fish in Malaya. Kalaw and Sacay(33) say that saponin is 
present in the stem. It acts as a fish poison. 

HlSCEUUkNEOUS EUPHORBIACBAE 

According to Howes (31) a large number of other euphorbia- 
ceous plants belonging to genera Securinega, Maearanga, and 
Sapium are used as a fish poison in Asia. 

BUXACEJE 

BUXUS ROira Vidal 

Local names: Malagadpi (Tat;.); ptukbanau (TaR ) ; aarapvj/au. (NeR.) ; 
yarang-tfdranff (Neg.). 

This is an endemic species reported from Bataan, Bizal, Pam- 
panga, and Tayabas Provinces in Luzon; Sibuyan; Palawan; 
and Surigao Province in Mindanao, growing in primary forests, 
at low and medium altitudes. 

According to Brown (8) the fruits of this plant are dried and 
finely cut, and then scattered on water as a fish poison. 

SAPINDACEiE 

DODONAEA VISC08A (Unn.) Jacq. 

PteUa viaeoaa Linn. 

Dodonoea anguatifolia Linn. 

Local names: Dumdnai (Ig.) ; haguiui (Tag.); kalapinai (Tag.); kaatrag 
(Sbl ) ; lugad (Kuy.) , tahmi (Tag.) ; takud (C Bis.) ; tubii-tubu (C. Bis ) ; 
aag&aa (P. Bis., C. Bis.). 

A pantropic weed rather common throughout the Philippines, 
along the seashore, in regions subject to a pronounced dry sea- 
son, extending inland and ascending to 2,000 meters. 

Burkill(iO) quotes Ghose” who found an alkaloid, a glucoside, 
and resins as well as tanning in the leaves. Wehmer(68) quotes 
Greshoff who reported the presence of saponin. 

Watt and Breyer-Brandwijk(67) quote Pammel who says that 
this plant .is used as a fish poison. While the species is rather 
common in the Philippines, it is not recorded as a fish poison. 

"Mederl. Tijdschr. Fhsrin. 8 (1891) 128, 160. 

'Ind. Forester S9 (1933) 78. 

’•’Apoth.-Ztg. (1893) 589. 
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GANOPHYULUM FALCATUM BInmc. 

Ganophyllum obltquutn Merr 

Local names; AranSan (Ilk.); aran^m (Ilk.), bagvuialm (C. Bia.) ; 
gigo (Ilk., Ibn.); gogoUHJtin (Pamp); gupo (Tag. P Bis.); guguldi^in 
(Pamp.) ; gogo^ldtigtl (Tag.) ; kalaa (P. Bis ) ; larigtn (Tag .) ; odo (Tag.) ; 
palumpung (Tag.); pamda-panda (Tag.); pararan (Bag.); aaln^en (Ilk.), 
tahuyai (P. Bis); tugabi (Tag); tultbaa (Tag.) 

This is a oommon species in dry forests, at low and medium 
altitudes, througrhout the Philippines. It is also reported from 
Andaman Lslands, Java, New Guinea, and northern Australia. 

Bacon (1) reports this plant as another fish poison containing 
saponin. The bark contains no alkaloids, a considerable amount 
of resin, and 7.2 per cent of saponin. The physiological beha- 
vior of saponin from this plant is very interesting, it being more 
irritating than the one from Entada phaseoloides. The action 
of this saponin on fish is apparently the same as that of the one 
from Entada phaseoloides. These saponins are particularly ad- 
vantageous as fish poisons, because no harm will come from 
eating the fish Kalaw and Sacay(33) also mention this plant 
as a fish poison. 

HABPULUA AKBOREA (Blanco) Badik 

Ptelea aibarea Blanco 
Seringta lanceolata Blanco 
Blaiuioa arborca Blume 
Harpiillta Blancoi F -Vill. 

HarpuUw eupanwidea F.-Vill. 

Harpuha imbrirala Thvraites 

Local names' Abuyan (Ilk.), ambuyoun (Ilk.); antatuba (Neg.); bogrw 
(Bag.); dabrngat (Ibn.), dulto (Sml.); dulia (Mag, Mbo.) ; hvda (P. 
Bis.); kayaakaa (Ilk.), magulad (Tagb.) ; magalat (Bik.); maganttmua 
(Mag.); malatiibaa (Bik ) ; marambldg (Ibn.); mama-vin (Tagb.); oda 
(Ibn , Ilk, Tag ) ; itaa-nu-pui liv (Ilk ). 

This species is common in thickets and secondary forests, at 
low and medium altitudes, throughout the Philippines. It is 
also reported from India through Malaya to the Solomon Islands. 

GreshofF(22) reports the presence of saponin. 

According to Brown (S) the bark of this plant is chopped fine 
and put in fresh-water streams to kill fish. Guerrero (25) states 
that the bark contains an active substance which stupefies and 
kills fish. Saponin is said to be present in the leaves, bark, and 
roots. 
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SAPINDUS SAPONARIA Unn. 

Quassia tncarpa Blanco 
Sapmdus Forsytkii Turez. 

SapiTtdus Turczanmouni Vidal 

Local names: Amugdsn (Ilk.): kasibag (Ilk.); kasdbai (Ilk.); ka- 
tikis (Tag ) ; kaligts (Tag.) ; kasiben (Ilk.) ; kasibeng (Ibn., Ilk.) ; kusi- 
beng (Ilk.) ; malahtto (Tag.) ; malapaUtpit (Pamp.) ; paltkpik-kild (Tag.) : 
Uka-ttkd (Tag.); tikas~tikds (Tag.); tikis-tikis (Tag.). 

The species is locally common in secondary forests, at low 
and medium altitudes. It has been reported from the follow- 
ing provinces of Luzon : Cagayan, Ilocos Norte, Ilocos Sur, Abra, 
La Union, Pangasinan, Nueva Ecija, Zambales, Pampanga, Ba- 
taan, Rizal, and Laguna; and Cotabato Province in Mindanao. 
It is pantropic in distribution. 

The seeds when pounded and thrown into streams cause death 
of fish. The bark has also been used and is reported to contain 
saponin. Macfadyen(38) reports that, bruised or pounded, and 
thrown into ponds of water, the bark intoxicates and kills any 
fish that may be found there. It is said that the fruit is used 
in Mexico (60) also for stupefying fish. The fruits contain as 
much as 37 per cent saponin. 

RHAMNACE.S 

COLVBRINA ABIATICA abut) BronfS. 

Csanothus astatica Linn. 

R)wmnus carolinianus Blanco 

Local names; Kahatiti (Tag.); kayaskds (Ilk.); paria (Bag.); palia- 
lavt (Sul.); pand-lalud (Sul.), vatitik (Tag., Bis.). 

This species grows along the seashore and borders of tidal 
streams, throughout the Philippines. It is also reported from 
India to Africa, through Malaya to Australia and Polynesia. 
According to Heyne(29) the bark contains saponin. 

The fruits are used as fish poison. (26) 

ZIZYPHUS JVJUBA (Unn.) Lam. 

Rhanmus jujuba Linn. 

Zizyphus wauntiana Lam 
Local names: Manaanas, manzamtas (Sp.). 

The manzanas, or manzanitas, as is universally known in the 
Philippines, is introduced from tropical Asia. It is widely scat- 
tered in cultivation and scarcely naturalized here. 

According to Nadkarni(42) the bark contaiiis much tannin, 
and a crystallizable principle, ziziphic acid. 
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Howes(Si) reports that this species is a reputable fish poison. 
We have no record in the Philippines of its use as a fish poison. 

MALVACEAE 

THESPESIA POPUUIEA (Umi.) SoUnd 

Hibitcus piypulneut Linn. 

Thetpeaia maeropKylla Blumc 
Thetpeata banalo Blanco 

Local names: Balu. (Sul.), bandg (Kujr.) ; bandgo (tag., P. Bis.); 
bandgo-puld (Taf;.) ; banalo (Ta{r.); bandro (Pane.); badt (Sol.); w2en 
(Tine.) ; tuba-tuba (Bik ) ; valo (Iv.). 

While this species is common throughout the Philippines along 
the seashore, it has not been reported as a fish poison. The 
plant is pantropic in distribution. 

Hamlyn-Harris and Smith (26) report that the plant is used 
as a fish poison, and that they have demonstrated its ability 
to cause stupefaction and death of fish at higher concentra* 
tions. 


STERCULIACE.® 

KUtINHOVlA BOSPITA Unn. 

KMnhovxa aerrata Blanco 
Grawia Meyenxana Walp. 

Local names; Apung-dpung (Sul ), balanai (Mane ) ; bantana (C. Bis.) ; 
bignon (Ilk.); bxknong (Ilk.); btluan (P. Bis.), binong (Ilk.); bitanag 
(C. Bis., Mbo.) ; bitnong (Ilk.); bttnung (Ilk); bntnong (Ilk.); hunvng 
(Ilk.) ; hamitan&go (Bik.) ; tapma (C Bis ) ; marakdpaa (Ilk ) ; pampaa 
(Ilk.) ; panampat (Psmp.) ; tdag (Tag ) ; tagnag (Chab.) ; tamandg (Bag , 
Mag.) ; taudg (Tag., Bik., S. L. Bis ) ; tandk (Tag.) ; taiiSd (Tag ) ; tolok- 
tok (Ilk.); unapong (Sul). 

A characteristic tree of thickets, second-growth forests, and 
deserted clearings, throughout the Philippines. It is also re- 
ported from India to tropical Africa and Malaya. 

Brown (8) and Guerrero (25) report that in the Island of Ma- 
rinduque the bark and leaves of this plant are used to poison 
eels. 

PTEROSPERMUM DIVERSIFOLIUM Blame 
Pteroaparmwm kaatatvm Blanco 
Pteroapermum aoerifolium Rolfe 

Local names: Bagud (Tag.) ; baying (Tag.) ; bdloi (Ilk.) ; balaibdyan 
(Sbl.) ; bdrai (Neg., Ilk.) ; bayig (Tag., Bik., Pamp., P. Bis ) ; barog- 
baydg (Cbab ) ; baying (Tag.) ; bayok (Tag., Bik., P. Bis.) ; bayug (Tag., 
Sul.); bayuk (Tag.); dibual (Yak.); kubialak (Sul); maltbayo (Tag.); 
rayik (Tagb.) ; tahngauan (Sbl.). 
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This species is common in forests, at low and medium alti- 
tudes, throughout the Philippines. It is also reported from 
Indo-China, Malay Peninsula, Sumatra, Borneo, Java, and the 
Moluccas. 

The bark of the root is said to act as a dsh poison in Mala- 
ya. (lO) 

THEACE.® 

TBHNSTBOEMIA TOQOIAN (Blaneo) F.-Vin. 

Llanoata toquian Blanco 
Temstroemui penanguma Vidal 
Tematroemia lobbtana Pierrcr 
Taonabo toquian Merr 

Local names: Bigag (Tag.) ; bikag (Ta^.) ; hoalau (Mbo.) ; debaak 
(Bk): garamanaatai (Tasf.) ; malapuyau (Tai;.) ; aambtnuluka (Sbl.); 
tabak (Ilk.); taktan (Tag.). 

This species is reported growing in primary forests at me- 
dium altitudes, in most provinces and islands of the Philippines. 
It is also known from Celebes. 

According to Brown (8) the fruits and the bark of this plant 
are used for poisoning hsh. 

GUTTIFER® 

CAIX>PimJ.OM INOPHVLLUM Linn. 

This species is a characteristic strand tree, common through- 
out the Philippines, along the seashore. It is also reported from 
India to tropical East Africa through Malaya to Polynesia. 

Richmond and del Rosario ( 61 ) report that the oil from the 
kernels contains a poisonous resin. 

The leaves are used for poisoning hsh. Both hydrocyanic 
acid and saponin have been found in the leaves, bark, and 
roots. (83) 

FLACOURTIACE® 

PANOniH EDULE Belnw 

It is said that the bark is used as a fish poison in certain local- 
ities in the Philippine.s. The poisonous active principle of this 
tree is hydrocyanic acid, which is contained in large quantities 
in the fruits, but unlike cassava, they are edible when properly 
cooked. The seeds from the young fruits are toxic and not 
edible. According to Gimlette(i9) the bark of this tree is used 
also as a fish poison in Malaya. Tavera(63) mentions that on 
account of the narcotic properties of the plant, in Java the bark 
IS used to intoxicate fish. 
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LECYTHIDACE-ffi 

BARRINGVONtA ACUTANGULA (Linn) GaeHn 

Eugenia aauiangula Linn. 

Botryoropie Ituaneiuia Prcsl 
Stragadium luzonenee Miera 
Bamngtonia luxonentv Rolfe 
Barringtonia reticulata Miq. 

Local namea: Apaliitg (Ig.); ktmbabaldd (P. Bta.) ; kalambuaya (Ilk.); 
latuba (Ibn.) ; pAtad (Tag); putat (Tag.); p^tat (Tag., Famp., Bik.) ; 
eak6 (Mbo.); aakA (Mbo.); topuk (Mag.); tiba (Tag., Ibn.). 

This species is found growing in thickets and forests, at low 
and medium altitudes, from northern Luzon to Mindanao and 
Palawan, in most islands and provinces. It is also reported 
from India through Malaya to tropical Australia. 

According to Nadkarni(42) the active principle is allied to 
saponin. Chopra (12) mentions the presence of glucoside-sapo- 
nin, barringtonin. 

According to Brown (8) the bark of this tree is used as fish 
poison. Howes(31) records the use of the pulpy fruits of this 
species as a fish poison. Chopra(i2) li.sts this species as a fish 
poison m India. Watt(66) also mention.s that the bark is used 
to stupefy fish in most parts of India. 

BARIUNOTONIA A8IATICA (Linn) Kurz 

Mammea aeiatiea Linn. 

Barringtonia epretoaa Forat 
Agaeta aeiatiea Miera. 

Butonira Rumphwna Mtcra. 

Local names* Balubttdon (P. Bis.); biton (Bik.), bttoon (C. Bis.), 
bitung (Bis.) ; baton (Tag.) ; botdvg (Tag , Bik.) ; botong-hitimg (Bik.) ; 
hutdn (Bik, Chab.) ; lugo (Ibn.); motong-bdtnng (Bik); vutdn (Iv). 

This is a common tree growing along the seashore through- 
out the Philippines. It is also reported from tropical Asia 
to Polynesia. 

Wehmer(68) records that the seeds contain a glucoside, 
barringtonin. 

According to Villadolid and Sulit(84) the bark which is red- 
dish grey is used for poisoning fish. A sufficient quantity of 
bark, preferably taken from a mature tree, is cut into small 
pieces, which are then cominuted and mixed with earth in a 
wooden mortar. The proportion is about one part of earth 
to three parts of bark. The quantity of bark to be used de- 
pends upon the size of the pond to be poisoned. The mixture 
is put in a gunny sac; a half-sacfull has been found by ex- 
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perience to be sufficiently stronsr to kill fish in a pond of 
about a meter deep and eight meters in diameter. The time of 
application of the fish poison has been found to be most satis- 
factory at early dawn; then by six o'clock in the morning the 
stunned fish may be collected from the pool thus treated. 

Brown (8) reports also that the bark and fruits are used as 
fish poison. Guerrero (25) mentions that the fruits are em- 
ployed to stupefy fish. Safford(6G) reports the use of this 
plant in Guam for catching fish. He states that the fruits are 
pounded into a paste, inclosed in a bag. and kept overnight. 
The time of an especially low tide is selected, and bags of the 
pounded fruits are taken out on the reef the next morning and 
sunk in certain deep holes. The fish soon appear on the sur- 
face; and the natives scoop them in nets, spear them, or jump 
overboard and catch them with their hands, sometimes even 
diving for them. Watt (GO) also mentions the plant as useful in 
India to stupefy fish without killing them 

BARROiaTONIA RACEMOSA (Linn) Blume. 

Eugenia raeemota Linn. 

Meniehea rotata Sonn. 

Barringtonia etravadmm Blanco 

Butomca roeata Miers. 

Local names: Kaeouai (Mbo.) ; kutkut-timbtden (Sul ) ; nuling (C. Bis.) ; 
palvng (Ibn.) ; pdtat (Tag.) ; putad (Tan ) ; putat (Tag., Bik., S. L. Bib., 
P. Bis., Sul., Mag.); tuba-tuba (C. Bis). 

This is a common species growing throughout the Philippines, 
in most or all islands and provinces, in thickets, damp places, 
along the seashore, streams, etc., at low altitudes. It also oc- 
curs in India to Malaya and Polynesia. 

Burkill(iO) reports that the bark contains tannin. 

According to Brown (8) the bark of this plant is put in streams 
to poison fish. This species has also been reported to have been 
used by the natives of the Mitchell River, northern Queensland, 
as a fish poison, by Howes(3l) and by Palmer. (44) They state 
that the bark is cut into small pieces and severely pounded be- 
tween stones before being placed in the water. Both (54) gives 
the following account of this species as a fish poison in northern 
Queensland. The bark is hammered between stones until it 
gets quite spongy, and then taken into the water, where it is 
rubbed with the hands. Fish are stupefied in about a quarter 
of an hour. Dymock, Warden, and Hooper (14) quote Ainslie, 
who states that in Java and Ternate the seeds are used for 
intoxicating fish. 
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ARAUACEiE 

rOLYSCIAS NODOSA (Blumc) Seem 

Aralia nodoM Blume 
Paratropia nodoaa DC. 

Aralia umbraeuli/«ra Roxb. 

Aralia pendwla Blanco 
f Polyaevat aeumitiata Vidal 

Local names: Btaa-btaa (Tag., Bis ) ; htnghu (Tagr., Bis ) ; bonliu (Tag.) ; 
bundteu (Ig.) ; bunybu (Tag ) ; yoyung-gdyung (Tag.) ; haffdan-anak (C. 
Bis.) ; malapapdya (Tag., Bis , Pang.) , mano-mdvo (Yak.) ; bungloi 
(Bia.); tukod^Hpu (Tag., Pamp.). 

This tree occurs in Benguet, Pangasinan, Zambales, Rizal, 
Bataan, Laguna, Tayabas, and Sorsogun Provinces in Luzon; 
Palawan; Leyte; Mindanao; and Basilan, in second-growth for- 
ests, at low and medium altitudes. It also occurs in Java to the 
Moluccas. 

Wehmer(68) records that the leaves contain a toxic principle, 
a saponin (polyscias-saponin). 

According to Kalaw and Sacay(83) the plant is a popular fish 
poison in the Philippines. The leaves contain saponin. 

MYRSINACEiE 

AKCiCBRAS COKNICULATDM (Una) Blanro 
Rhixophora comteulata Linn. 

Aegteeraa majua Gaertn 
Malaapmaea lavnfoba Presl 
Aegtceraa Tnalaaptnaea A. DC. 

Local names; Batag-batag (Sbl.); bulah (P. Bis); dumanax (Jbn.) ; 
kauxlan (C Bis.) ; krndug-kxndtig (Tag.) ; lamauaa (Bog ) ; ptlapil 
(Tag.) ; pipiaxk (Tag ) ; aagxng-adgxng (P. Bis., C. Bis., Tag.) ; aagxng- 
aagin§an (Tag.); auldatg (Tag.); tagxaa (Sul.); taybkon (C. Bis); tim- 
bambakxa (Tag.), txndok (Tag); txnduk-txndik (Sul); tunddk (Tag.); 
tundok-tunddk (S. L. Bis.); tunduk-tundUkan (Tag.); txnpav-bagxa (Tag.). 

This species is common along the seashore and tidal streams 
on most or all islands. It is also reported from India to south- 
eastern China throughout Malaya to tropical Australia. 

The bark is used as a fish poison. According to Burkill(iO) 
the bark contains aegiceras-saponin. 

MABSA CVMINOn Mex 

Maeaa membranaeea A. DC. r 

Local names; Katiput (Tag); matalapx (Sbl ); patxpol (Tag.); patipot 
(Sbl., Tag.); ailunau (Tag.). 

This is an endemic species, common in thickets and forests, 
at low and medium altitudes, occurring in Abra, Bontoc, Ben- 
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guet, Pangasinan, Zambales, Nueva Ecija, Bulacan, Rizal, Ba> 
laan, Laguna, Tayabas, and Camarines Provinces, in Luzon: 
Mindoro; Palawan; Romblon, and Mindanao. 

Brown (8) reports that the bark of this species is useful for 
poisoning fish. Burkill(iO) also reports this species as poiso- 
nous to fish in Malaya. The poisonous action is due to sapo- 
nin. 

MAESA DENnCULATA Mm. 

Mae$a membranaeea Blanco 

Liocal names: Burobalatong (P. Bis.); dagangdang (Sul.); kabkot 
(Tag.); katikot (Tag.); logut (Tag.); magutata (Sul.); mdlahvhk 
(Neg.) ; malatotiB (S L Bis.); nukttd (Tagb); ototai (Ig.) ; palang 
(Tag.); patipat (Tag.); taanJeabayo (Pamp.); aolinau (Tag.); fahlong 
(Sbl.). 

This endemic species occurs in most or all islands and prov- 
inces at low and medium altitudes, ascending to 1,200 meters, 
in thickets, secondary forests, and in openings in primary for- 
ests. 

According to Brown (8) the whole plant is used to stupefy 
fish, which are afterwards collected from the surface of the 
water. Bacon <i) records the presence of one of the saponin 
glucosides. 

MAESA LAXA Mcz 

Maeta tndtea A. DC 
Bataovia aylvatica Blanco 
Maeaa groaaedetttata Mcz 

Local names; Bagumaomau (Bik), kalapailapai (Bik.); rmlataiutea 
(S. L. Bis.) ; UxbUtng (Tag.) ; tablonglong (Tag.) ; tagbaya (Mang.) ; tu. 
bang-aao (Tag.). 

This is another endemic species, common in secondary and 
also often in primary forests, at low and medium altitudes, 
practically throughout the Philippines. 

The fruit of this plant is used to poison fish, according to 
Brown. (8) 

EBENACE^ 

D108PTROS EBENASTER Retz 

Sapote negro Bonn. 

Dtoapyroa aapota Roxb. 

Diospyroa nigra Perr 
Sapota nigra Blanco 
Diospyroa ntgra Blanco 

Local names; Sapote (Tag.) ; sapote negro, zopote (Sp.). 
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Sapote is occasionally planted in and about towns as an 
ornamental foliage tree and for its large edible fruits, and also 
as a shade tree. It is nowhere spontaneous in Isabela, Nueva 
Ecija, Bataan, and Rizal Provinces in Luzon, and in other prov- 
inces. It was introduced from Mexico during the early colonial 
period. 

It is known here as a dsh poison plant. Burkill,(iO) however, 
reports that in the West Indies the unripe fruits were said to 
be pounded and thrown in water. The fish narcotized by this 
method might be caught. 

» 

DIOSPYROS MARITIMA Blume 
Cargillia laxa R Br. 
f Diogpyroa hiflora Blanro 

Local names: Kalumax (S L. Bis.); kanomat (PanK-> Tag., Bik); 
kandmoB (P. Bis.); Latmmat (Ilk, Tag,, Bik., Kuy, P, Bis., Cbab); 
malattnta (Pamp.); ntaiitniangkdt (Tag.); tauag (Tagb ) 

This species occurs in most or all islands and provinces at low 
altitude, often common in thickets and fore.sts along the sea- 
shore, occurring also inland. It is also reported from Java to 
New Guinea, Samoa, and tropical Australia. 

The fruits are crushed and mixed with gravel and thrown into 
water to poison fish. 

DIOSPTROB aniLTUXORA Blanca 

According to Villadolid and Sulit(04) the fruit of this tree 
is used as hsh poison. It may be prepared according to them 
as follows: Fruits, preferably collected at the time they are 
just showing indication of ripening, are pounded in a wooden 
mortar and mixed with a small quantity of soil. Care must 
be taken in handling the fruits as the juice is corrosive and 
may burn the skin. Experience has shown that a petroleum 
can of powdered fruits is sufficient to kill fish in a pool or pond 
about twenty square meters in area and about two or three 
meters deep. The application of the poison may be about six 
o’clock. This poison has been found to be more effective in 
fresh water than in salt water. 

Bacon (1) reports this plant as a violent fish poison. It is 
reported by the natives that the fruits are exceedingly poiso- 
nous, and that they will quickly kill fish, and will even cause a 
crocodile to leave the water. He also maintains that the juice 
of the fruits when applied to the human skin blisters it and 
causes it to turn black. Bacon conducted experiments on the 



170 


The Philippine Journal of Science 


IMT 


toxicity of the fruits. He finds that a peculiar acid is present 
in the fruits, which seems to belongr to the tannic acid series, 
and to which he provisionally assigns the irritating properties 
of the plant. Brown (8) states that the bark is used also for 
poisoning fish. 

APOCYNACE.® 

CESBERA MANGHA8 Una. 

According to Guerrero (26) the seeds are toxic, and are used 
in fishing in small streams. BurkilKiO) reports also that in 
Malaya the seeds are poisonous to fish. Gimlette(lB) adds that 
the plant is also used a% a fish poison in Celebes. 

KIBATALIA BLANCOI (Rolfc) Merr 

Ktekxia Dlanem Kolfe 
Kiekxia arborea F.-Vill. 

Kvkxta Memttii Mcrr. 

Kickxta Maegreg&i'i Elm. 

Local names. Ayite (Mang.) ; kagpadyan (Ilk); laniti (P, Bis.); lanf- 
ting-gubat (Tag.); pasnit (Ilk.). 

This endemic species occurs in Cagayan, Ilocos Sur, Batan- 
gas, and Laguna Provinces in Luzon; Catanduanes, Mindoro, 
Sibuyan, Guimaras, Negros, and Le 3 rte, in secondary and pri- 
mary forests at low and medium altitudes. 

The bark and leave.s of this plant are used for killing fish. (8) 

THEVETIA PBRUVUNA (Pen) Meir 

Cerbera peruviana Pen. 

Cerbera thevetia Linn, 

Thrvetia nertifvlia Juss ex Steud 

Common name. Yellow oleander (Engl ). 

Yellow oleander is cultivated as an ornamental plant in the 
larger towns of the Philippines. It was introduced from tro- 
pical America, and now pantropic in distribution. 

Chopra(i2) records that the oil from the kernel contains a 
glucoside, thevetin. 

The bark and leaves of this plant are used for killing fish. (8) 
Heyne(29) says that in Java the wood is reported used as a 
fish poison. 

VOACANGA GLOBOSA (BUmco) Men 

Tabemaemontana globosa Blanco 
Voaeanga Cumingxana Rolfe 
Orehtpeda foetida F.-Vill. 

Local names: AtibUtbut-'^a-bai (P. Bis.); baydg-kambtng (Tag.); 
bayag-uea (Tag., Bik.) ; galofag (Gad); ganja (Neg.); itl6g-ued (Tag., 
Bik.); UtpU-usd (Bik.); Md (C. Bis.); makabunSa (Bik.); pandakdking 
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kalabdu (Tag.); pantog-$a^d (Bia.); parip-utd (Bik.); talanisog (P. 
Bu.). 

This common endemic species is found throucrhout the Philip- 
pines, in secondary and primary forests, at low altitudes. 

The pounded fruits are used to stupefy eels. (8) 


ASCLEPIADACEJE 

ASCUEPIAS CURASSAVICA Linn 
Ateltpuu tyriaea Blanco 

Local names: Arabung (Bon?.); baliktg (If.); buhdyan (Tsg.)t btUak- 
buldkan (Tag.) ; bulak-damo (Tag.); bulak-kiuUla (Tag.) ; bukitkit (Tag ) ; 
kapaa de franeia (Pang.) ; korouitat (Bik.) ; daldal (Iv.) ; kala-lAuan 
(Tag.) ; kapol-kapol (Tag.) ; Itgunaa (P. Bia.) ; patanglai (Bon.) ; puTtga- 
iien (Iv ) ; aabaabrong (Ilk ). 

This weed, now pantropic in distribution, is of American 
origin. It occurs throughout the Philippines in the settled areas, 
in open waste places in and about settlements, ascending to at 
least 1,600 meters. 

Gram (21) has found the plant to contain an active principle 
of a glucosidal character, which he named asclepiadin. 

While this plant is well known as medicinal in the Philip- 
pines, we have no information that it is being used for poisoning 
fish. According to Hamlyn-Harnis and Smith (26) the adoption 
of this plant as a fish poison on the Don River in Queensland 
is comparatively recent. 


VERBENACE.® 

CALUCARTA CANA Ubh. 

Calliearpa bieolor Schauer 

Local names* Alalui (C. Bis.); alayo-ti^marwk (Pang.); ajiobrang 
(Ilk.) ; anuyup (Ibn., Ilk.) ; paha (Tag.) ; papalaia (Tag.) ; tambaldai 
(Tag.); tambul-baai (Sol.); tigau (Bia., Bik., Tag.); Hgau^na-ttim (Tag.) ; 
t'&bang-daldg (Tag.). 

This species is found in most or all islands and provinces in 
the Philippines, growing in thickets and secondary forests, at 
low altitudes. It occurs also in Malay Peninsula and Archi- 
pelago to the Bismarck Archipelago, the Marianne, Caroline, 
and Palau Islands. 

Villadolid and Sulit(64) give the following account of this 
plant as a fish poison ; The leaves are used as fish poison. These 
are prepared as poison by pounding them with earth in a wooden 
mortar until they become powderlike in appearance. When the 
leaves become juicy, the mixture is ready for use. A ganta 
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of such mixture will be strongr enough to stun and even kill the 
fish in a pool of about one meter deep and five meters wide. 
The poison may be applied any time of the day, but five o’clock 
or six o'clock in the morning is the usual time of application. 
The poison takes effect within an hour after application. 
Brown(8) also reports that the leaves of this plant are pounded 
and then used as fish poison. 

CALUCARPA ERIOCHLONA Schauer 

Local names: Kagong (Bag.); palui (Tag); »almgdrau (Neg.); tamba- 
labdet (Tag.); ttgau (Tag., P. Bis); tuhang-dalag (Tag.). 

The plant has been reported from Cagayan to Sorsogon in 
Luzon ; Mindoro, Leyte, Negros, and Mindanao, as occurring in 
primary and secondary forests at low altitudes, often rather 
common. It also occurs in Borneo, Celebes, New Guinea, New 
Britain, and New Ireland. 

According to Villadolid and Sulit(64) the plant is used as a 
fish poison. The method of preparing the poison and its ap- 
plication is similar to that of CMiearpa eana. Brown (8) also 
mentions the leaves of this plant as useful for poisoning fish. 

CALUCARPA FORMOSANA RoMc 

Calhearpa amertcatm Blanco 
Callicarpa attmuata Walp 
Calhearpa Bkmcoi Rolfe 
Calhearpa ovata C. B. Rob. 

Local names: Anadhm (Ig.) ; anogop (Ilk., Ibn.); anogot (Ilk); atolba 
(If.) ; palu (Tag.) ; tambalabdn (Tag.) ; ttagau (Tag.) , tigau, (Tag., Bis., 
Bik ) ; tigau-t%gau (C. Bis.) ; tigbabdai (Bik.) ; Hmbabdn (Tag ) ; tibang- 
dalag (Tag); tubaybnat (Tag.) 

This is a common species occurring throughout the Philip- 
pines, in thickets and secondary forests, at low and medium 
altitudes. It also occurs in Formosa. 

According to Villadolid and Sulit(64) the leaves of this plant 
are used as a fish poison. The methods used in preparing the 
poison and its application is similar to those of Callicarpa eana. 
Kalaw and Sacay(33) also report the use of this plant in poison- 
ing fish. Saponin is present in the leaves, bark, and roots. 
Brown (8) and Guerrero (25) state that the leaves are pounded 
and used as fish poison. 

VireX PAHVtPLORA Jnn 

Vitex timortensis Walp 
Vifex httoraliB Decne 
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VUe* dttUrlma Blanco 

Vitex gmieuiata Blanco 

Vttex lati/olia Blanco 

Vitex eofaitus Relnw. var. pubeseent Hallier f. 

Vttex eofaetua Roinw. var. pubeeeena Hallier f. 

Vttex glandtdoaa H. Lam 

Local names: AdgaAott (S. L. Bis.); alah (Bai::.); amardun (Bik., Bis.); 
amadan (Gad.); amugaiian (Ibn.); amutoiion (Mbo.) ; anla (Bag.); bn- 
laden (Pang,); burUedn (Bag.); edieu (Bon.); hamoladen (P. Bis.); hamo- 
rdon (Bik., S. L. Bis.) ; hamulai (Sul.) ; hamulaiion (Sul.) ; hamnrdon 
(Bik.); ham&yan (G. Bis.); htddJt (Bag.); kaltpdpa (Sub., Sul.); kali- 
^pabatd (Sub., Mag.); kultpdpa (Mag.); ktdimpdpa (Mag.); malabali- 
nanau (Sbl.); marauin (Bis., P. Bis.); ntauladturtuo (Kuy.) ; mdlaiun (P. 
Bis., Chab., Tag.) ; moldve (Ilk., SU., Tag., Pamp., Bik., S. L. Bis., P. Bis., 
C. Bis., Lan ) ; moldve-batd (C. Bis., Sul.) ; moldve de playa (Sp.) ; muluAtn 
(Pang, Tag., Sbl., Bik., Sul.); muldon (P. Bis.); tagad (Ilk.); ealmgkdpa 
(Bis.) ; muradtn (Bis.) ; eagat (Ilk., Ting.) ; eaealit (Mag.) ; fopae (Bag.) ; 
tugas (P. Bis, C. Bis.); tvgaa-abgauon (S. L. Bis.); tugae-lankan (Bis.); 
tags (Ibn.). 

This valuable timber tree, commercially known as molave, is 
common in all or most islands and provinces throughout the 
Philippines, in both secondary and primary forests, at low 
altitudes^ It also occurs in Saleyer, Timor, Java, Celebes, and 
Amboina. 

The fruits are ground, and with the bark are used as a fish 
poison. Both hydrocyanic acid and saponin are present in the 
leaves, bark, and fruits. (33) 

RUBIACEAS 

CARDENIA CUBBANII Marr. 

Randta aeuleala Blanco 

Local names: Malarayap (Tug); malaeampdga (Tag.), einasampdga 
(Tag.). 

This endemic species is reported only from Rizal, Panga.sinan, 
Bataan, and Batangas Provinces in Luzon. 

According to Villadolid and Sulit(64) the fruits are used as a 
fish poison. They describe the method of preparing the poison 
as follows : The ripe fruits are powdered with earth in a wooden 
mortar. About a petroleum can of the powdered fruit is effec- 
tive in a pool about a meter deep and ten meters wide. The 
poison has been found to be more effective in fresh water than 
in salt water. The time of application, according to experienced 
users, is about five to six o’clock in the morning. The poison is 
said to take effect within an hour after application. 
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CUCURBITACE-® 

IXSrrA CYUNDRICA (Ubb.) Bocbi. 

Momordica luffa Linn. 

Momordica eyltndrtea Linn. 

Luffa petola Sertnge 
Luffa aegyptmea Mill. 

Local names: Kabattti (Bon., Ilk.); kabatitit-aso (Ilk.); patdla (Bis., 
Big., Tag.): patdlang Mog (Tag); potulang-udk (Tag.); patAlor-aimu 
(Sul.); salag-talag (Tag.); uibau-tdhau |Ilk.); tabdbok (Tag.); tabAbok 
(Tag). 

Patdlang: bilog is commonly cultivated in the Philippines for 
its edible fruits. The wild forms have smaller fruits, and oc- 
cur in thickets in the settled areas. It is pantropic in cultiva- 
tion. 

Peckolt(46) isolated from the fruits a bitter principle, a sa- 
ponin. 

The fruits of the wild form are not edible, as their juice is 
very bitter. We have no report that the fruits of the wild form 
had been used for .poisoning fish. But Roth (54) and Palmer (44) 
report that in Mitchell, Gilbert, and Einasleigh Rivers, in 
Queensland, Luffa aegyptiaca, which is a synonym of the above 
species, is used to poison fish when green. 

COMPOSIT.® 

BLUMEA BACBAMIFERA (Linn ) DC 
Conyza baltaviifera Linn. 

Local names: Alibun (P. Bis.); alimon (P. Bis); ayohan (Bia); bu- 
kadkad (S. L. Bis.) ; dalapot (C. Bis.) ; gabuen (Bis ) ; gvntin-gmUn 
(Bis.); gttm-gxtin (Bis.); hamlibon (Bis); kahban (Tagb.); kaltbura 
(Tagb.) ; labulan (Sub.) ; lakadbAlan (Big., Sul.) ; lakdkdan (Bis.); lakdan- 
bAlan (Bis.); gamb-kn (Sul.); sambdng (Tag, Pamp.) ; sobtob (Ilk.); 
soboaob (Ig.) ; nubusub (Ilk.); takamain (Bag). 

This species is common in open grasslands at low and medium 
altitudes in all or most islands and provinces in the Philippines. 
It is also reported from India to southern China through Ma- 
laya to the Moluccas. 

The leaves of this plant are used with other plants for poison- 
ing fish. Their efficacy is questionable according to Brown. (8) 
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A REVIEW OF PHILIPPINE STROMBIDiE ^ 

By Godofrsdo L. Alcabid 

Of Ou Natural Htatorff Museum Dtvtston 
Department of Agriculture and Commerce, Manda 

This paper presittita a revision of the Family Strombids 
known or reported to occur in the Philippines. It is a con* 
tinuation of the study of Philippine recent Mollusca. The pro- 
cedure of the study and the arransrement of this paper are 
similar to those followed in a previous publication.' The ma- 
terial upon which this paper is based is largely in the collection 
of the Natural History Museum Division, Department of Agri- 
culture and Commerce, Manila. 

Family STROMBID-® D’Orbigny 

Shell usually solid, imperforate, lip more or less dilated, some- 
times digitated ; aperture canaliculated, columella callous, devoid 
of plaits; opercle siliceous, generally unguiculate. 

Eyes pedunculate or sessile; tentacles slender; proboscis con- 
tractile, annulate; siphon short, dentition tenioglossate. Foot 
slender and strong, enabling the animal to move in short jumps 
instead of by the smooth gliding motion common to most gas- 
tropods. 

Keg to the genera of Philippine Stromhidu. 

a\ Outer lip expanded, tubularly digitated Pterooera. 

a*. Outer lip more or leaa expanded, entire, sometimes slightly digitated. 

b *. Up usually dilated, margin entire; shell heavy, ovate, turreted. 

Strombus. 

b*. Shell fusiform, canoallated; anterior canal short, posterior canal 
rather long, closely applied to spire SoeteUaria. 

b*. Shell elongate, subcylindrical, thin, lip simple Seraphs. 

'This paper with 6 plates eras originally riibmitted in 1941, but the 
war prevented its publication. The plates, unfortunately, were lost daring 
the emergency. 

'Alcasid, Godofredo L. Philippine Recent Shells. Phil. Jour. Sci. 61 
(1986) 489-499, pis. 1, 2. 
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Genus FTEBOCERA Lamarck 
SAANO-LAKI (Cobu) 

SCORPION SHELLS 

Pteroefia Lamarck, Anitn sans Vert 7 (18£2) 194 

Shell ovate, spire turriculate; aperture Siarrow, elongate; lip 
broadly dilated, tubularly digitated; operculum narrowly ungui- 
culate, margins serrate. 

Key to the Phthppitie spectre of Pterocera. 
a'. Columella smooth; lip 7-clawed. 

b\ Pody whorl slightly tuberclcd; claws short, upturned; interior of 
aperture pale flesh-colored P. bryonrn. 

6*. Body whorl slightly tubercled; claws slender, interior deep orange. 

P. aurantia. 

b‘. Body whorl very strongly tubercled; claws slender, three on lip up- 
turned; interior flesh-colored ... P. iambut. 

a\ Columella wrinkled. 

b\ Lip 6-clawed. 

«*. Columella very slightly wrinkled; interior deep flesh-colored. 

P. ektragTU. 

c\ Columella strongly wrinkled; interior dark purple . P. rugoea. 

b\ Lip 7-Glawed, claws tubercled; interior pinkish flesh, stained with 
deep violet . P. eeorpio. 

b‘. Lip 9-clawe<l, aperture deep purple, wrinkles white. P. etongata. 

b‘. Lip tO-clawed; aperture smoky purple, wrinkles whitish. 

P, milfepeda. 

FTRBOentA BaVONIA (GmcUa) 

Strov^lmt bryonta Gmgun, p. 3620. 

Stiomhuo trvncatus Dillwyn, Cat. Rec. Shells 2 (1817) 669. 

Pteroeera truneata LAMARCK, Anim. sans Vert. 7 (1822) 196; Sow- 
■»Y, Thes. Conchyl. 1» (1842) 41, pi. 11, flg. 18; Kiener, Icon. 
Coq. Viv. PtcrocCTB 4 (1843) 8, pi. 10, fig. 8. 

Pteroeera bryonta Gurlin in Reeve, ConchoL Icon. Pterocera • (1861) 
pi. 1; Tryon, Man. Conchol. 7 (1886) 124, pl. 8, flg. 4; pi. 9, flg. 
8; Hidauw, Cat. Marine Moll. (1904) 138; Faostino, Bur. Sci. 
Monog. 26 (1928) 210. 

Shall oblong-ovate ; apire often truncate; whorls transversely 
striated, upper part concave, angle strongly noduled, body slight- 
ly tubercled; lip very widely expanded, 7-cIawed, clawg stout, 
rather curved posteriorly; creamy white, a little stained with 
brown; interior smooth, pale flesh-colored; columella callous. 

Length. 220 millimeters; breadth, 140; thickness, 97; height 
of spire, 68; height of body whorl, 168. 

SiBUYAN, Romblon Province, Bur. Sci. 11690 Lopez; Cbbu and 
Mindanao, Hidalgo. Lubang, Mindoro Province, Bur. Sci. 
imr de Mesa. 
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A very large species, measuring a little less than a loQt in 
its entire length, characterized by the tubercles on the bo<|]r 
whorl, with the digits short and stout. The columella is covered 
by a callosity which extends to the dorsal surface, almost en> 
tirely covering the spire. The external coloration is lighter 
than that of P. lambis, and the digits shorter. 

PTSaOCKRA AUBANTIA UnaKk 

Ptervcera aurantta Lauakck, Anim. Sana Vert. 7 (1822) 198; SKhv- 
ERBY, Thea. Conchyl. 1’ (1842) 42, pi 11, fix 11; KiSNOi, Icon 
Cu}. Viv. Pteroccra 4 (1843) 11, pi. 7; Reeve, Conchol. Icon. 
I*terocera 6 (1851) pi. 6, fig. 7; Tryon, Man. Conchol. 7 (1885) 
124, pi 9, fig. 5; Hidaixk), Cat. Marine Moll. (1904) 138; Faubtino, 
Bur. Sd. Monog. 26 (1928) 210 

Shell ovate; spire acuminate: whorls transversely finely 
striated, upper part rather concave, angle noduled, body whor) 
lightly tubercled; lip expanded, T-clawed, claws curved, gene- 
rally pointing posteriorly, three side claws short, the rest rather 
long; yellowish white, stained with pale-orange blotches through- 
out; interior of aperture very deep orange, smooth; columella 
callous. 

Length, 60 millimeters ; breadth, 38 ; thickness, 27 ; height of 
spire, 16; height of body whorl, 46. 

Mindanao, Surigao Province, Bur. Set. 209, Quadras. On 
the reefs. 

A medium-sized shell, easily recognized by the deep orange of 
the aperture and the slender curved claws. 

PTZaOCRA LAtmS (LbUHcu). 

Str9inbv» Utmbis Linnaus, Syst. Nat. ed. 12 1 ^ (1767) 1208; DiU/- 
WYN, Cat. Recent Sheila 2 (1817) 668. 

Pterocora lambis Lamarck, Anim sans Vert. (1801) 81; 7 (1822) 
196; KiENES, Icon. Coq. Viv. Ptcrocera 4 (1843) 7, pi. 3; pL 4, 
fig. 1. 

Pteroceia lambis (Linnieus) Sowerby, in Thes. Conchyl. 1* (1842) 
41, pi. 11, figs. 6, 6, 7; Reeve, Conchol. Icon. Pterocora 6 (1861) pi 
6, fig. 8; Tryon, Man. ConchoL 7 (1886) 124, pi. 8, figs. 1^; Hi. 
PAioo, Cat. Marine Moll. (1904) 188; FAusnNO, Bur. Sci. Monog. 
26 (1928) 210. 

Shell oblong-ovate; spire acuminate; whorls transvemely 
striated, upper part concave, angle strongly noduled: body 
whorl very prominently tubercled; lip rather expanded, digi- 
tated; digits seven, slender, long, a few on the lip upturned; 
yellowish brown, spotted with reddish brown throughout: inte- 
rior of aperture pale flesh-colored ; columella callous, smooth. 
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Length, 120 millimeters; breadth, 67; thickness, 75; height of 
spire, 28; height of body whorl, 68. 

Luzon, Bur. Sei. 16052 Mitchell. Batan, Albay Province, 
Bur. Sci. 12853, 1285i, 12856, 12957 Famtino and Ahad. MIN- 
DORO, Puerto Galera, Bur. Sei. 14698 Seale, 14699 AleaMd. 
Cebu, Cebu, Bur. Sei. 11820 Smith. Mactan, Cebu Province, 
Bur. Sci. 1373 4 Smith. Bohol, Bur. Set. 14168 Kelley. SlBU- 
YAN, Bomblon Province, Bur. Sci. 14700 Lopez. NEGROS, Si- 
caba, Bur. Sei. 14701 Talavera; Escalante, Bur. Sei. 14702 
Talavera. LEYTE, San Isidro, Daha, Bur Set. 14703 Teves. 
Busuanga, Palawan Province, Bur. Sei. 12742 Lopez. CUYO, 
Palawan Province, Bur. Sci 12097, 12098 Lopez. DinAGAT, 
Surigao Province, Bur. Sei. 12248 Lopez. JOLO, Bur. Sci. 14704 
Smith. 

This species is most abundant in the Philippines. It can be 
easily distinguished from the preceding species by the very 
prominent tubercles on the last whorl, the less expanded lip, the 
longer and slender digits, and the livid flesh color of the in- 
terior of the aperture. The spire is always acuminate and the 
shoulders of the whorls are strongly noduled. 

maocfSA cmaAORA (libbmm). 

Strofnbua chrragra LiNNJeus, Syst. Nat. ed. 12 1° (1767) 1207; 
Dillwyn, Cat Recent Shells 2 (1817) 667. 

Pteroeera chiragra Lamakck, Amm. sans Vert. 7 (1822) 198; KiZNiX, 
Icon Coq Viv. Pterocera * (1848) 6, pi. 6; pi. 10, 6g 2 

Pteroeera ekiragra (Linneas) Sowerby, Thes. Conchyl. 1 ' (1842) 
42, pi n, fifc 12; Rrpve, Conchol. Icon. Pterocera 6 (1861) pi. 2; 
Thyon, Man. Conchol 7 (1886) 126, pi. 10, fig. 13; HmALOO, Cat. 
Marine Moll. (1904) 138; Faustino, Bur. Sci. Monog. 26 (1928) 
210 . 

' Slhell oblong-ovate ; spire rather short, acuminate ; whorls con- 
cave, angles noduled, transversely striated, strise raised, more 
QC less regular; body whorl rudely transversely ribbed, ribs 
tubercled; lip rather expanded, 6-clawed, claws curved, gen- 
erally pointed posteriorly, rather long, stout; whitish, variegated 
with reddish-chestnut throughout; columella and interior of 
aperture deep flesh-colored, very slightly wrinkled. 

'Length, 113 millimeters; breadth, 90; thickness, 69; height of 
spine, 23; height of body whorl, 90. 

‘Batan, Batanes Province, Basco, Bur. Sei. 14666 Lopez. 
MIndoro, Puerto Galera, Bur. Sci. 204, 13732 Seale, 14582 Tevee. 
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Cebu, Cebu, Bur. Sci. 11.705 Smith. Semirara, Antique Prov* 
incc, Phil. Nat. Hist. Mus.’ 15501 Aleaaid. 

A large species, widely distributed throughout the Philippines. 
It is easily distinguished by its variegated dorsal surface, its 
widely expanded claws, and the very slightly wrinkled llesh- 
colored interior. The digits of this species are rather chan- 
nelled and open near the base. 

PTEROCKRA RUOOSA Sowrerby 

Pteroceia rugosa SowEHnY, Thee Conchyl. 1 ‘ (1842 ) 42, pi. ll, figs. 
9, 10; RcEve, Conchol Icon. Pteroccra > (1851) pi 4, fig. 6; 
Tryon, Man. Conchol 7 (1886) 126, pi 10, fig. 12; Hidauw, Cat 
Marine Moll. (1904) 139; Faustino, Bur. Sci. Monog. 26 (1928) 
211 . 

Shell oblong-ovate; spire short, acuminate; whorls concave, 
angles obsoletely noduled, transversely finely striated; body 
whorl rudely transversely ribbed; ribs tubercled; lip rather ex- 
panded, 6-clawed; claws rather long, curved, generally pointing 
posteriorly ; whitish, variegated with reddish chestnut through- 
out; columella and interior of aperture strongly wrinkled 
throughout, very dark purple gradually diminishing to a deep 
flesh at the border of the lip; wrinkles yellowish white. 

Length, 78 millimeters; breadth, 59; thickness, 40; height of 
spire, 19; height of body whorl, 59. 

The specimen here described. Bur. Sci. 1S080, was purchased 
from H. C. Fulton and was obtained by him from Ceylon. The 
first record crediting this species to the Philippines appears to 
be Hidalgo’s Catalogue, based on a collection of Baranda now 
in the Museo de Madrid. 
rnmocRRA scorpio (Uaiwui) 

Strvmhua trorpiut I.iNNiEUS, Syat. Nat. ed 12 1 * (1767) 1208; Diix- 
WYN, Cat. Recent Shell* 2 (1817) 667. 

Pteroeera tcarpio Lamarck, Anin. San* Vert. 7 (1822) 197; Sowerby, 
The*. Conchyl. 12 (1842) 48, pi. 11, fig. 1; KiRNER, Icon. Coq. Viv. 
Pteroce!ra 4 (1848) 18, pL 6; Sisvc, Conchol. Icon. Pteroeera 
6 (1861) pi. 3, fig. 8; Tryon, Man. Conchol. 7 (1886) 126, pi. 9, 
fig. 6; Hidalgo, Cat. Marine Moll. (1904) 189; FAUsnNO, Bur. 
Sci. Monog. 25 (1928) 211. 

Shell oblong-ovate, spire rather short, acuminate; whorls 
flatly inclined at upper part, angle sharp, very slightly tubercled, 

'Specimen* acquired after the organisation of the Philippine Natural 
History Museum. 
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transversely finely striated; body whorl transversely rudely 
ribbed; ribs tubercled; lip ratter expanded, 7-clawed; claws 
noduled; three side claws short, curved; anterior claw lonsr, 
slender, very slightly noduled; three posterior claws long, 
strongly noduled; yellowish white, variegated throughout with 
chestnut ; columella and interior strongly wrinkled, dark purple, 
gradually diminishing to pinkish flesh towards the border of 
the lip; wrinkles yellowish white. 

length, 6? millimeters ; breadth, 37 ; thickness, 26 ; height of 
spire, 13; height of body whorl, 46. 

MINQOBO, Naujan, Bur. Set. 208 Quadras. Mabinduqu£, 
Bohol, and Cebu, Elera. Mindanao, Zamboanga Province, 
Hidalgo. 

Easily distinguished by its nodulous claws and dark-purple, 
strongly wrinkled interior. 

PTEROCEBA MILLEPEOA CUomom) 

Strombu» imltepeda LlNNASOS, Syat Nat. ed lU 1 * <1767) 1208; 
Dillwvn, Cat. Recent Sheila 2 (1817) 660. 

Pterocera millepfda LlNNiBOS in Lamarck, Anim aans Vert. 7 (1822) 
196; SowBRBY, Thes. Conchyl. 1’ (1842) 48, pi 11, fig 3; Kienek, 
Icon. Coq. Viv Pterocera 4 (1843) 10, pi 9, fig 1; pi. 10, fig. 
1; Reeve, Conchol. Icon Pterocera 6 (1861) pi. 6, fig. 10; Tbyon, 
Uan. Conchol. 7 (1885) 126, pi. 9, fig. 9; HlOAioo, Cat Marine Moll 
(1904) 1.39; Faustino, Bur. Sci. Monog. 26 (1928) 211. 

Shell oblong-ovate, spire rather short, acuminated; whorls 
concave, angle strongly noduled, transversely finely striated; 
body whorl transversely ribbed ; ribs rudely tubercled ; lip rather 
expanded, 10-clawed; claws short, those at the side curved, 
pointing posteriorly; anterior claws long, slightly bent; whitish, 
stained with orange blotches ; interior of aperture and columella 
smoky-purple, gradually diminishing to a very light chestnut at 
border of lip ; strongly wrinkled ; wrinkles yellowish white. 

Length, 84 millimeters; breadth, 62; thickness, 36; height of 
spire, 24 ; height of body whorl, 60. 

Bantayan, Cebu Province, Bur. Set. H706 Lopez. Sibuyam, 
Romblon Province, Bur. Set. 14707 Lopez. Samar, Bur. Set. 
11782. Mindanao, Bur. Sci. 207 Quadras. 

PYBBOCBRA BLOHGATA SwataMn 

Sirtmltua mUUpeda Linnaub (in port) in Oillwyn, Cat. Recent SheUe 
2 (1817) 660. 

Pterocera elongate Swainson in Sowerby, The*. Conchyl, 1* (1842) 
44, pi. 11, fig. 4; Kiener, Icon. Coq. Viv. PteroeWa 4 (1848) 8, 
pi. 8; Reeve, Conchol. Icon. Pterocera 6 (1851) pi. 6, fig. 9; Tsyoif, 
Man. Conchol. 7 (1886) 126, pi. 9, fig. 10; HioauX), Cat. Marine 
Moll. (1904) 188; Faubtino, Bur. Sci. Monog. 26 (1928) 210. 
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This species is very closely allied to the preceding*, differingr 
only in its slenderer form, in having less digits, and in the 
deeper body coloration. It is regrettable that there is no speci- 
men in the Museum’s collection, so that the writer had no op- 
portunity of examining one. 

<i«nuK STROMBUS Linnieiu 
Strombua LlNN^uS, Syst. Kat ed. 12 1* (1767) 1207. 

Shell ovate; spire turreted; body whorl prominent; aperture 
elongate, truncate and channelled anteriorly, canaliculate pos- 
teriorly ; lip somewhat broadly expanded, plain, lobed, or slightly 
digitated. Operculum unguiculate. 


Key to Philippine speeiea of Strombua. 

a.\ Lip broadly expanded. 

b '. Border of lip thickened and in-folded 
c’ Upper part solid; aperture white S. {otiammua. 

•'*. Upper part thin, difritated; aperture deep purple S. laetnwtue. 
b‘ Lip thickened; simple or lobed. 
e\ Lip lobed at the upper part S. aims-dwtna’. 

c*. Lip simple 
d’ Body strongly noduled. 

r '. Aperture flesh-colored S. lentiginotuB. 

e‘. Aperture dark safron to purple S pnpilio. 

d* Body dmooth or slightly noduled. 
e Aperture with short posterior canal. 

/ *. Lap very thick ; body covered with longitudinal, wavy, brown 

streaks . ... S. mnanum. 

f*. Lip rather thin, body plain orange-brown S. iaabella. 

Aperture with long decumbent posterior canal. 

Interior of aperture smooth. 

p’. Body creamy white S. ejndromia. 

p’ Body mottled and transversely banded with brown; colu- 
mella blotched with dark chestnut S. variiMlu. 

p* Body reddish brown, interior bright lemon-yellow. 

S. minimuM. 

/'. Interior of aperture lightly radiately striated. 

p’. Interior of aperture wavy white S. labione, 

p*. Interior of aperture stained with rusty brown. 

S. eobmha. 


a*. Lip slightly expanded. 


b\ Spire very much exserted 


S. vitttttuB. 


b\ Spire not very much exserted. 


e*. Body whorl not tubercled. 


d\ Aperture with long, decumbent, posterior canal. 

e\ Spire acutely angled S. nwginatiu. 

e '. Spire flnely tubercled ... S. nuHtmetut. 
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d\ Aperture with very short posterior canal. 

Aperture white — • S. gihbtrulvM. 

c Aperture deep flesh-colored .... . . S. lutuanua. 

c’. Body whorl tubercled 
d\ Columella completely striated, 
e'. Body tubercles prominent . & dentatiu. 

«*. Body tubercles not prominent . . S. floridut. 

d‘. Columella partly striated 

Shell transversely striated at base only S. ureeu*. 

e’. Shell transversely striated throughout 
/ ‘ Shell elongate S. elegant, 

f * Shell short and stout S. rugoeiu, 

a Lip not expanded. Shell slender, lip slightly lobed or simple. 

6’ Lip 3-lobcd - S. tamar. 

b ’ Lip simple 

e'. Shell subcylindrical, stout; aperture dark chestnut S. bulbulut 
e\ Shell elongate, thin, smooth; mottled with brown; aperture white. 

S. terebellatui. 

STROMBUS LATiaSmiffl Unnani 

Sirombut latiaKimim LiNNiBUS, SySt Nat. ed 12 (1707) 1211; Dill- 
WYN, Cat. Recent Shell 2 (1817) 668; Lamajick, Anim sans Vert 
7 (1822) 250; Rlf.ve, Conchol. Icon. Stromhus 6 (1851) pi. 4, fig. 4; 
Tryon, Man Conchol. 7 (1686) 111, pi. S, flg 27; KiBNn, Icon. 
Coq Viv. Strombus 4 (1843) 6, pi. 4; Hidalgo, Cat. Marine Moll. 
(1904) 1.76; FAirsTiKO, Bur. Sci Monog 25 (1928) 212. 

Shell ovate, sivollen, rudely tubercled; spire conical, pointed; 
whorls 9 or 10, upper part concave, shoulders strongly noduled, 
oftentimes radiately ridged towards lip; lip broadly expanded, 
extending much beyond spire, side very much thickened and in- 
folded; body whitish to yellowish, longitudinally lineated with 
orange-brown streaks and mottled with white blotches; interior 
of aperture white. 

Height, 190 millimeters; breadth, 133; thickness, 18; height 
of spire, 46 ; height of body whorl, 146. 

The only properly recorded specimen in the Museum's collec- 
tion was purchased from H. C. Pulton, and is marked ‘Philip- 
pines.* There are several specimens from the Quadras and Zobel 
collections, but they do not bear localities. However, this species 
has been reported by Cuming from Matnog, Sorsogon. 

STROMBUS LACINIATUS Chemnitx. 

Strombut lanmatue Chemnitz, Conch. Cab, 10 (1769-1829) 228, pi. 
168, flga. 1606, 1607; Reeve, Conchol. Icon. Strombua 6 (1861) 
pi 11, fig 26; Tbvon, Man. Conchol 7 (1886) 111, pi. 8, flg. 26; 
HiDAlAio, Cat. Marine Moll. (1904) 186; Faustimo, Buy. Sci. Monog. 
26 (1928) 212. 
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StrombuM vriatatus Lamakck, Anim. saiu Vert. 7 (1822) 202; Kibnkr, 
Icon Coq. Viv. Strombua 4 (1848) 8, pi 11. 

Shell ovate; spire exserted, turreted, spirally finely striated; 
whorls profusely noduled at angles, those on body whorl very 
strong; lip broadly expanded, extending. and closely applied to 
spire, side thickly in-folded, upper part thin and rather digi- 
tated ; columella callous ; callosity covering greater part of spire ; 
back of lip radiately ribbed; body whitish, variegated with 
orange-brown ; interior of aperture deep-purple, fading towards 
lip. 

Height, 108 millimeters; breadth, 75; thickness, 46; height of 
spire, 39 ; height of body whorl, 70. 

Mindanao, Surigao Province, Bur. Sci. 222 Quadras. Dina- 
GAT, Surigao Province, Bur. Set. 12261 Lopez. 

The deep purple of the interior and the crested expanded lip 
characterize this species. 

STROMBUS AVRIS-01AN;E Llnnaui 

Stramhim auna-diana' Linnacus, Syst. Nat ed 12 1 * (1767) 1209, 
Dillwyn, Cat. R«ei>nt Shells 2 (3817) 66:», Ij^marck, Annn. aana 
Vert 7 (1822) 204, SowtSHBY. The*. Conchyl. I'’ (1842) .76, pi 9, 
ilRs 101, 102; Kiener, Icon. Coq. Viv. Strombus 4 (1843) 22, 
pi 16, Rg. 1; Reeve, Conchol. Icon. Strombaa 6 (1851) pi. 15, Aga. 
36a, b, .77; Tryon, Man. (>)nchol 7 (1886) 113, pi. 4, Ags. 37, 38; 
HinALGu, Cal Manne Moll (1904) 134; Iwakawa, Cat. Jap Moll. 
(1919) 85, Faustino, Bur. Sci. Monog. 26 (1928) 211. 

Strombua lamarcktt GRAY in Sowerby, Thes Conchyl. 1’ (1842) 36, 
pi 9, figs 88, 93, 98, 99; HiDAUJU, Cat. Marine Moll. (1904) 136. 

Strombua melaiwatomua Swainson in Kiener, icon. Coq. Viv. Strom- 
buB 4 (1843) 19, pi 12, Ag. 1; pi. 14, Ag. 2; SowstBY, Thea. 
Conchyl. 1* (1842) 36, pi. 0, Aga. 89, 90, 94; Hidalgo, Cat Marine 
Moll. (1904) 136. 

Sttombua avria-dxana var malanoatomua Swainson in Tryon, Man. 
Conchol 7 (1886) 113, pi. 4, Ag. 88. 

Stroxnbua giittatua (Martini) Kibner, Icon. Coq. Viv StrombuB 4 
(1813) 24, pi. 15, Ag. 1; Reeve, Conchol. Icon. Strombus 6 (1861) 
pi. 14, Ag. 33; Hidalgo, Cat. Marine Moll. (1904) 136; Faushno, 
Bur. Sci. Monog. 25 (1928) 212. 

FuffU guttatua Uevia Martini, Conch. Cab 8 (1769-1829) 126, pi. 84, 
Ag. 840. 

Shell oblong-ovate ; .spire acuminate ; whorls eight, upper part 
concave, oftentimes transversely ridged, shoulders tubercled; 
outer lip expanded, thickened, upper part extended to a fingerlike 
lobe; columella callous, callosity extending to apex of spire; 
anterior canal upturned; body brownish, spotted with white; 
interior of aperture whitish, slightly wrinkled at upper part, 
throat orange. 
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Height, 67 millimeters; breadth, 86; thickness, 26; height of 
spire, 26; height of body whorl, 42. 

Luzon, Bataan Province, Mariveles, Hidalgo: Tayabas Prov- 
ince, Catanauan, Bur. Sei, 14035 Navarro. SiBUYAN, Romblon 
Province, San Fernando, Bur. Sci. 12065 Hayne. MIN0ORO, 
Puerto Galera, Bur. Sei. 14539 Alcaeid; Naujan, Bur. Sei. 213 
Quadras. LUBANti, Mindoro Province, Looc Bay, Bur. Sci. 14878 
de Mesa. Marinduque, Gasan, Bur. Sd. 215 Quadras. CEBU, 
Bur. Sei. 230 Quadras. BURIAS, Elera. 

There has been considerable conflict regarding the differences 
among typical auris-diante and the forms melanostomus and 
guttatus. All these forms are found in the Philippines and are 
considered as one in this report. 

STBORfBUS UENTIcmOSin Unaans. 

Stromhua lentiffinoauM LlNNyBUS, Syst. Nat. ed lii 1 (17B7) 1208; 
DnxwYN, Cat. Recent Shells 2 (1817) 600; Lamarck, Antm sans 
Vert. 7 (1822) 203; Sowerby, Thc*s. Conchyl 1’ (1842) 37, pi. 8, 
fia. 79; Ki£ner, Icon. Coq. Viv Strombus 4 (1843) 25, pi 18, 
fiir 1; Rkbve, Conchol. Icon Strombus # (1851) pi 13, fijf. 31; 
Tryon, Man. Conchol. 7 (1885) 110, pi. 8 , flgrs. 23. 24; Hidaloo, Cat 
Marine Moll. (1904) 136; Iwakawa, Cat. Jap Moll. (1919) 86; 
Faustiko, Bur. Sci. Monog. 25 (1928) 212 

Shell oblong-ovate; spire conical, short; whorls eight, pro- 
fusely noduled at angles, those on body whorl strong, spirally 
striated along the upper part ; columella callous, callosity some- 
times extending to tip of spire; lip expanded, slightly thickened 
at side, .somewhat lobed on upper part; body yellowish, spirally 
mottled with irregular chestnut-brown spots, interior of aper- 
ture flesh-colored, edge of lip tessellated with rectangular brown- 
ish blotches. 

Height, 67 millimeters; breadth, 46; thickness, 33; height of 
spire, 20; height of body whorl, 48 

Luzon, Bur. Sci. I6O14 Mitchell; Bataan Province, Orion 
Santo Domingo, Bur. Sci. 15257 Carpenter. Mindoro, Calapan, 
Bur. Sci. 14884 de Mesa; Naujan, Bur. Sci. 219 Quadras; Puerto 
Galera, Bur. Sei. 14551 Alcasid. Mabinduque, Boac, Laylay, 
Bur. Sci. 218 Quadras. BOHOL, Bur. Sci. 14172 Kelley. South 
Gioantes, Iloilo Province, Bur. Sci. 14669 Montalban. DlNA- 
GAT, Surigao Province, Bur. Sci. 12187 Lopez. Mindanao, 
Zamboanga Province, Dapitan, Bur. Sci. 225, 226, 227, Quadras. 

The rugged sculpture on the dorsal side contrasted with a 
smooth ventral and variously mottled with chestnut-brown is 
more or less a constant characteristic of this species. 
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BtMMBUS PArnjO GUnmlte. 

Strombus papilio CHflMNiTZ, Conch. Cab. 10 (176^1829) 226, pi. 168, 
fl^. 1510, 1611; DiLiiWYN, Cat. Recent Shells 2 (1817) 661; La- 
KABCK, Anim. sans Vert. 7 (1822) 211; Sowdrby, Thes. Conchyl. 
1 ' (1842) 81, pi. 7, flg. 44; Kibnek, Icon Coq. Viv. Strontbus 
4 (1843) 26, pi. 17, flgs. 1, 2; Reeve, Conchd. Icon. S^mbns 
6 (1861) pi. 18, flg. 20; Tryon, Man. Conchol. 7 (1886) 110, pi. 3, 
flg. 26; Hidalgo, Cat. Marine Moll. (1004) 137; Faustino, Bur. 
Sci. Monog. 26 (1028) 213. 

Shell ovate; spire conical, short; whorls profusely noduled at 
angrles, those on body whorls strong, spirally striated through- 
out ; columella callous, callosity extending to middle of spire ; lip 
broadly expanded, thickened, situated at both ends; body whitish, 
spirally mottled with reddish-brown spots; interior of aperture 
dark safron to purple, radiately striated towards the margin. 

Height, 47 millimeters; breadth, 32; thickness, 26; height of 
spire, 16; height of body whorl, 31. 

Balabac, Bvr. Sei. 691 Quadras. 

In sculpture the present species is similar to S. lentiginosus, 
from which it differs, however, by its smaller size and in the 
dark-purple and radiate striation within the interior of the 
expanded lip. 

STROMBUS CANARIUM LIiuubun 

Strombuti caiuiiiitrn Linnasus, Syst Nat. ed. 12 1' (1767) 1211, 
DlLLWYN, Cat. Recenl Shells 2 (1817) G70; Lamarck, Anim sans 
Vert. 7 (1822) 202, Kiener, Icon. Coq. Viv. Strombus 4 (1848) 
33, pi. 29, tigs. 1, la; SOWBKBY, Thes. Conchyl 1 ' (1842) 33, pi 
8, figs. 69, 70; Re(}V£, Conchol. Icon. Strombus 6 (1861) pi. 18, 
figs. 46a, 6, Tryun, Man. Conchol. 7 (1886) 110, pi. 2, flgs. 18-20; 
pi. 3, fig 21; Hidalgo, Cal Marine Moll. (1904) 134; Faustino, 
Bur. Sci. Monog. 26 (1928) 211. 

Shell shortly ovate, heavy; spire short, rather acuminate, 
varicose; whorls smooth, gibbous, sulcated near the apex; colu- 
mella callous, outer lip thick, widely expanded; fulvous with 
longitudinal, irregular, wavy, brown streaks; interior of aper- 
ture ivory; columella and edge of outer lip rusty fawn-brown. 

Height, 67 millimeters ; breadth, 40 ; thickness, 28 ; height of 
spire, 14 ; height of body whorl, 43. 

Luzon, Bataan Province, Mariveles, Bur. Set. 229 Quadras. 
LUBANG, Mindoro Province, Tagbac Bay, Bur. Sci. 1^885 de 
Mesa. Palawan, Caramay, Bur. Set. 1A9S3 Aleasid. Bu- 
SUANOA, Coron, Bur. Sei. 12121 Lopez. Limapacan, Palawan 
Province, Bur. Sci. 11897 Lopez. MlNOORO, Calapan, Bwr. Sci. 
14AA6 de Mesa. Batan, Albay Province, Bur. Sci. 12869 Fans- 
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tino. Samar, Jagor. Leyte, Hidalgo. Cebu, Elera. Min- 
danao, Surisao and Zamboanga, Hidalgo. 

This species is closely allied to S. isahella, with the shell gen- 
erally heavier and possessed of longitudinal brown streaks. 

STROMBUS ISABELLA Lamarck. 

Strombue iBobella Lamarck, Amm. sans Vort. 7 (1822) 207; Reeve, 
Concho], Icon. Strombus S (1851) pi. 18, 8 k Kibner, Icon. Coq. 
Viv. Strombus 4 (1843) 32, pi 25, ftp 2, Thyon, Man Conchol. 
7 (1885) 110, pi. 2. fiK 20, pi. 3, fig 21; Hidalgo, Cat. Marine 
Moll, (t5>04) 136; Kaustxno, Bur. Sci Monopr 25 (1928) 212. 

Shell very similar in form to the preceding in which it is 
generally included. It may be distinguished, however, by its 
lighter shell, yellowish or orange-brown and not provided with 
the longitudinal streaks characteristic of S. canarium. 

Height, 75 millimeters ; breadth, 45 ; thickness, 34 ; height of 
spire, 24 ; height of body whorL 51. 

Luzon, Zambales Province, Bur. Sci. 1602 S Mitchell: Rizal 
Province, Pasay, Bur. Sci. 1US30 Alcasid: Tayabas Province, Ca- 
tanauan. Bur. Sci. H6SS Navarro. Batan, Albay Province, Bur. 
Sci. 12865 Faustina. Mindoro, Calapan, Bur. Sci. HH6 de 
Mesa. Palawan, Puerto Princesa, Bur. Sci. 11918 Lopez; Ca- 
ramay. Bur. Sci. 1^931 Alcasid. Bur. Sci. 11970 Lopez. Fon- 
DEADO, Palawan Province, Bur. Sci. 15024 Alcasid. MINDANAO, 
Bur. Sci. 288 Quadras. 

STROMBVS EPIDROMIS Llnnwua 

Strombua ejndromvt LlNN.ffiUS, Syst. Nat ed. 12 1* (1787) 1211; 
DILLWYN, Cat. Recent Shells 2 (1817) 669; Lamarck, Anim. aans 
Vert. 7 (1822) 208; Sowerby, Thes Conchyl. 1 ' (1842) 28, pi. 6, 
fig. 12; Kibner, Icon. Coq. Vlv. Strombus 4 (1843) 48, pi. 26, 
fig. 1; pi 33, fig. 4; Reeve, Conchol. Icon. Strombus 6 (1851) pi. 
19, fig. 54; Tryon, Man. Conchol. 7 (1885) 116, pi. 5, fig. 65; 
Hidalgo, Cat Marine Moll. (1904) 135, Faubtino, Bur. Sci. Monog. 
25 (1928) 212. 

Shell ovate; spire short, turreted, sometimes varicose, apex 
pointed ; first five whorls longitudinally ridged, the rest smooth, 
rather angled, angles noduled, those on the body whorl almost 
flattened : columella callous ; lip broadly expanded, rounded and 
thickened towards the margin; posterior canal reaching and 
closely applied to second whorl ; body white, freckled with fawn- 
brown; columella and interior of aperture ivory-white, inner 
edge of lip and region beyond the columella stained witii light 
brown. 
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Height, 79 millimeters ; breadth, 46; thickness, 28; height of 
spire, 26 ; height of body whorl, 64. 

POULLO, Tayabas Province, Bur. Sei. 12942 Robinson. MA- 
RINDUQUE, Balanacan, Bur. Sei. 228 Quadras. Gilotongan, 
Cebu Province, Bur, Sei. 16374 Boiden. SiTANKAi, Sulu Prov- 
ince, Bur. Sei. 125S Seale. 

A fairly large shell of even sculpture, characterized by the 
broadly expanded lip and dull body color. 

STBOmnn VABIABIUB Swalnmi. 

Stromhtu vartabUui Swainson in Sowerby, Thes. Concbyl. 1 ‘ (1842) 
27, pi. 6, flga. 9, 13, 14; Kiener, Icon. Coq. Viv. Strombus 4 
(1848 ) 42, pi. 21, fig. 2; lUxvB, Conchol. Icon. Strombus 4 (1861) 
pi. 10, figs, Tkyon, Man. Conckol. 7 (1885) 117, pi. 6, figs, 

59-61. Hidalgo, Cat. Marine Moll. (1904) 137; Faustino, Bur Sci. 
Monog. 26 (1928) 214. 

Shell oblong or elongate-ovate; spire exserted, turreted, acu- 
minate, oftentimes varicose near the apex ; whorls concave round 
the upper part, smooth, transversely striated at base, noduled at 
angles ; columella callous, smooth ; lip broadly expanded, sinuated 
at both ends, thickened towards edge ; body white, mottled with 
brown and transversely banded with four or five broken white 
lines on body whorl; interior of aperture smooth white, colu- 
mella oftentimes blotched with dark chestnut. 

Height, 61 millimeters ; breadth, 27 ; thickness, 18 ; height of 
spire, 20; height of body whorl, 31. 

Luzon, Bur. Sci. 14213 Strong: Tayabas Province, Catanauan, 
Yuni, Bur. Set. 14637 Navarro. TiCAO, Masbate Province, 
Cuming. Cebu, Hidalgo. Mindanao, Surigao, Elera. 

STROMBUS MINIMUS UniUBM. 

Slrombu9 mmimiuK Linnacus in DiUwyn, Cat. Recent ShellB 2 (1817) 
670; Sowerby, Thes. Concbyl. 1 ' (1842) 28, pi. 6, figs. 4, 6; Rxevb, 
Conchol Icon. Strombus S (1851) pi. 18, fig. 47; Tbyon, Man. 
Conchol. 7 (1885) 117, pi 6, fig. 62; Hidaloo, Cat. Marine Midi. 
(1904) 136; Fauhtino, Bui. Sci Monog. 26 (1928) 213. 

Stromhua troglodi/fra Lamarck, Antm. Sans. Vert. 7 (1822) 209; 
Kienem, Icon. Coq. Viv. Strombus 4 (1843) 52, pi, 81, fig. 2. 

Shell ovate; spire acuminate, turreted, varicose along apex; 
body whorl strongly noduled along angle ; lip broadly expanded, 
sinuated at both ends, thickened and somewhat reflected at 
margin; columella callous; posterior sinus elongate and closely 
applied to second whorl ; body reddish brown, sometimes speckled 
with yellow throughout or banded with yellow on the body 
whorl; Interior of aperture bright lemon-yellow. 

TM« 7 
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Height, 34 millimeters; breadth, 20; thickness, 14; height of 
spire, 13 ; height of body whorl, 21. 

Luzon, Tayabas Province, Catanauan, Yuni, Bur. Sei. JH6SJi 
Navarro. Lubang, Mindoro Province, Bur. Sei. 14886 de Mesa. 
Marinduque, Boac, Laylay, Bur. Sei. 286 Quadras. SiBUYAN, 
Bomblon Province, Bur. Sei, 77 Lopez. MINDANAO, Davao Gulf, 
Bur. Sei. 87 Ickis: Zamboanga Province, Bur. Sei. 15282 Do- 
rmntay. 

A species of wide range in color variation. Some specimens 
are plain dark reddish brown, others are speckled with yellow* 
ish dots, and the typical forms are banded, one band along the 
shoulder and one or two across the body whorl. The sculpture 
is similar to S. lahiosus with the shells decidedly smaller and the 
posterior sinus more developed and taking a different direction 

STROMBU8 1ABIOBU8 Qny. 

Strotnbu-B {abtosut Gray in Rbkve, Conchol. Icon. Strombus S (1851) 
pi. 18, fig. 60; Tryon, Man. Conchol. 7 (1885) 116, pi. 5, fig. 51; 
HiDAino, Cat. Marine Moll. (1904) 186; Favstino, Bur. Sci. Monog. 
26 (1928) 212 

Shell triangular-ovate ; spire exserted, acuminate ; whorls nine, 
somewhat rounded, spirally striated, striae strongest at border 
of lip, longitudinally ridged; whorls angled, angles .slightly tu- 
bercled; lip broadly expanded, thickened, deeply radiately 
striated within; columella callous, slightly wrinkled; body whi- 
tish to yellowish fawn, sometimes washed with reddish brown ; 
interior of aperture ivory-white. 

Height, 57 millimeters; breadth, 34; thickness, 25; height of 
spire, 23; height of body whorl, 34. 

This species has been reported from Cuming’s collection from 
Cagayan, Mindanao. The only specimen in the Museum’s col- 
lection, Bur. Sci. 15256, has been secured through the kindness 
of Dr. William J. Clench, of Harvard. 

STBOHaVS COLUMBA Ijimarck. 

StrombuB columba Laiiakck, Amm. sans Vert 7 U822) 208; Kibnbb, 
Icon. Coq. Viv. Strombus 4 (184S) 51, pi 25, figs. 1, la; SOW- 
t»BY, The*. Conchyl 1 ' (1842) 27, pi 6, fig^. 2, 8, 6, 7; Romt, 
Concliol. Icon. Strombus 6 (1851) pi J2, figs. 26o, b; TRYON, Man. 
Conchol. 7 (1885) IIB, pi. 5, figs. 49, 50; Hidawio, Cat. Marine Moll. 
(1904) 186; Faostino, Bur. Sci. Monog 25 (1928) 211. 

Shell oblong-ovate, longitudinally plaited, transversely stria- 
ted ; spire short, varicose; apex pointed ; whorls convex with few 
nodules at angle; lip broadly expanded, heavily striated towards 
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dorsal margin, interior stronsrly striated ; columella callous with 
prominent striie ; body white with orange-brown q>ecks or bands, 
interior stained with rusty brown at throat. 

Height, 46 millimeters ; breadth, 2S ; thickness, 18 ; height of 
spire, 16 ; height of body whorl, 31. 

PHn4PPiNES, Bur. Set. 1S28S Fulton. This species was re- 
ported from Malanipa Island, Watson. 

Distinguished by its broadly expanded lip with heavy stria- 
tions outside and within, and a tinge of rusty brown internally. 

STEOMBVS VRTATtffi Llonani 

Strombus vittattia hmNMVS, Syst. N»t. ed. 12 1 ’ (1767) 1211; DUI- 
WYN, Cat Marine Sheila 2 (1817) 671; Laxabck, Anim. aana Vert 
7 (1822) 207; Sownsv, Thea. Conchyl. 1' (1842) 26, pi. 6, figs. 
27-81; Kicnib, Icon. Coq. Viv. Strombua 4 (IMS) 40, pi. 23, 
figa. 1, lo-b; lUenve, ConchoL Icon. Strombus > (1861) pL 17, ftg. 
44; Tryon, Man. Conchol. 7 (1886) 114, pi. 4, figa. 41-44; Hidaloo, 
Cat. Marine Moll. (1904) 1.27; Faushno, Bur Sei. Monog. 26 
(1928) 214. 

StroHibtu tiii'ritug Lamarck, Anim. aana Vert. 7 (1822) 212. 

Shell elongate, rather fusiform; spire very much exserted, 
turreted, varicose near apex; whorls grooved at base, margined 
at upper part, sonvetimes transversely finely striated, longitudi- 
nally ridged; columella callous, narrow, smooth; lip broadly 
expanded, somewhat winged, radiately striated on inner part; 
bo^ yellowish, stained or dotted with warm brown, transversely 
banded with three or four narrow, interrupted, white lines; 
columella and interior of aperture white. 

Height, 66 millimeters; breadth, 29; thickness, 20; height of 
spire, 0 ; height of body whorl, 36. 

Luzon, Manila Bay, Bur. Sei. 238 Quadras. - Mindobo, Puerto 
Galera, Bur. Set, 117SS Seale. Samar, Bur. Sei, 16017 Mitehell. 

sraOMBVS MAaontATUS Uaiunn 

Strombus marginatua LiVN^BOS, Syat. Nat. ed. 12 1 ' (1767) 1209; 
Dillwyn, Cat. Recent Sheila 2 (1817) 666; Lamarck, Anim. aana 
Vert. 7 (1822) 211; Sowbrby, Thea. Conchyl. 1' (1842) 28, pi. 6, 
fig. 17; KubnBB, Icon. Coq. Viv. Strombua 4 (1848) 44, pi. 16, 
fig. 2; Rekve, Conchol. Icon. Strombua 6 (1861) pi. IS, fig. 49; 
Tkyon, Man Conchol. 7 (1885) 116, pi. 6, flga. 68, 64; Homlco, 
Cat Marine Moll. (1904) 136; Faubtino, Bur. Sci. Mouog. 25 
(1928) 213. 

Shell elongate-obconical ; spire short, acuminate, longitudinally 
ridged, varicose at upper part; whorls eight, rather concave 
on upper part, angle sharply keeled, spirally faintly lineated, 
slightty grooved near base; columella callous; lip narrowly ex- 
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panded, rather thickened, aligthly wrinkled within; body white, 
spirally 5-banded with wavy reddish-brown streaks; interior of 
aperture white. 

Height, 47 millimeters; breadth, 28; thickness, 22; height of 
spire, 13; height of body whorl, 86. 

The only specimen in ^e Museum’s collection. Bur. Set. lSt85, 
was obtained from H. C. Fulton and is marked ’Philippines.’ 
The first record crediting this species to the Philippines was 
Reeve’s Conchol. Icon, based on Cuming’s collections. 

STROMBUS SUCCINCTin Liunaiu 

Stnmbua awseinetuM Linnjbub, Syat. Nat. ed. 12 1 ’ (1767) 1212; 
Lamabcx, Aaim. lans Vert. 7 (1822) 208; Sowerby, Thes. Conchyl. 
1' (1842) 28, pi. 6, flea. 20, 21; Kibncr, Icon. Coq. Viv. StronAus 
4 (1848) 45, pi. 10, fig. 2; Mam, Conchd. Icon. Strombna 6 
(1851) pi. 17, fig. 48; Tsyon, Man. (k>nehol. 7 (1885) 116, pi. 6, 
flga. 66, 67; Hioaoqo, Cat. Marine Moll. (1904) 137; Faustino, 
Bur. Sei. Honog. 26 (1928) 218. 

SirombuM aednetut iJKKjBUS in Dilluryn, Cat. Recent Shells 2 (1817) 
672. 

Shell oblong or elongate-ovate ; spire exserted, acuminate, 
turreted ; whorls somewhat concave around upper part, longitu- 
dinally ridged near apex, sometimes varicose, angles tubercled, 
angles on body whorls very slight, almost smooth, finely trans- 
versely striated; columella callous, smooth, narrow; lip expanded, 
rather thickened, sinuate at both ends, posterior canal closely 
applied up to second whorl ; body white, mottled throughout with 
wavy reddish-brown streaks, transversely banded with four or 
five narrow white strands on body whorl; interior of aperture 
white, radiately striated towards margin. 

Height, 47 millimeters; breadth, 24; thickness, 19; height of 
spire, 16 ; height of body whorl, 31. 

Phiuppines, Bur. Sei. 13284. Fulton. LUZON, Bur. Sei. 11881 
Quadras. 

This form presents a wide color range, some specimens being 
plain reddish brown with faint white bands, others white, mot- 
tled with pale-brown streaks. The sculpture is constant, the 
body whorl almost smooth except for an occasional node at the 
region of Ihe shoulder. 

STROMBUS CHBRSBULUS Unum 

Strowbm gibbenUuM LiNNiBUB, Syit. Nat. ed. 12 1 * (1767) 1910; 
Doxwyn, Cat. Recent Shells 2 (1817) 666; Lamarck, Anlu. saas 
Vert. 7 (1822) 206; Sowekby, Thes. Conchyl. (1842) 81; Maem, 
Concho). Icon. Str(»nbns 6 (1851) pi. 8, figs. 16a-6,* Tryon, Man. 
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Conehol. 7 (1885) 181, pi. 8, fig. 85; HnMUio, Cat Mariiw Moll. 
(1904) 185; Faubtino, Bur. Sci. Monog. 26 (1928) 212. 

Shell elongate-ovate, attenuated at baae; spire exserted, sharp ; 
whorls rounded, unequally gibbous at shoulder, varicose, mar- 
gined next to suture, transversely striated; columella osllous, 
smooth; interior of aperture finely striated, whitish, sometimes 
banded with orange or reddish brown, interior of aperture rang- 
ing from white to purple. 

Height, 50 millimeters; breadth, 24; thickness, 22; heijdit of 
spire, 19 ; height of body whorl, 39. 

Luzon, La Union Province, Bur. Sei. £47 Quadnu. MiNDOBO, 
Puerto Galera, Bur. Sei. 15258 Seale. Lubang, Mindoro Prov- 
ince, Bur. Sei. 14883 de Mesa. Bomblon, Bur. Sei. 245 Qua- 
dras. SiBUYAN, Bomblon Province, Bur. Sei. 15259 Lopez. 
South Gigantes, Iloilo Province, Bur. Sei. 14672 Montalban. 
Negros, Occidental Negnos Province, Escalante, Bter. Set. 248 
Quadras. Leyte, Cabalian, Bur. Sei. 15280 Lopez. CUYO, 
Palawan Province, Bur. Sei. 14670, 11937 Lopez. Fondeapo, 
Palawan Province, Bur. Sei. 15047 Aleasid. 

The distorted form is characteristic of this species with the 
banding and coloration very variable. Sometimes the body 
is of a plain yellowish tint and at times banded with orange 
or brown. The interior of the aperture is sometimes pink but 
varies through all shades to deep purple. 

SmOMBUS LUHUANUS UuMMU. 

Strom6i(8 luAuamu LinnJSUB, SySt. Nat. ed. 12 1 * (1747) 1209; 
Diixwyn, Cat. Recent Sheila 2 (1817) 664; Lamabok, Anim. aans 
Vert. 7 (1822) 206, Sowerby, Thes. Conchyl. 1 ' (1842) 29. pi. 
7, flg. 64; Reeve, Conehol. Icon. Strombua 6 (1851) pi. 9, fig. 19; 
Kisner, Icon. Coq. Viv. Strombua 4 (1843) 39, pi. 27, fig. 1; 
Tryon, Man. Conehol. 7 (1885) 122, pi. 8, flga. 91, 92; HlOAlOO, 
Cat. Marine Moll. (1904) 186; Iwaxawa, Cat Jap. Moll. (1919) 
87; Faubtino, Bur. Sci. Monog. 26 (1928) 213. 

Shell obconical, solid ; spire short, acuminate, few last whorls 
slightly varicose, whorls smooth, faintly grooved at upper part 
close to suture; body whorl somewhat humped at shoulder; 
columella straight, aperture narrow; lip slightly wrinkled with- 
in, somewhat expanded, straight, sinuate at upper part; body 
whitish, transversely banded with brown wavy streaks; colu- 
mella purple black; interior of aperture deep flesh-colored. 

Height, 60 millimeters; bread^, 82; thickness, 26; height of 
spire, 12 ; height of body whorl, 47. 



196 The Philippine Journal of Science *•** 

Luzon, Ilocos Norte Province, Currimao, Bur. Sci, 1218S 
Smith: Batangas Province, Layia, Bttr. SoL 12HS Herre: Ta- 
yabas Province, Catanauan, Yani, Bur, Sci. H6S9 Nava/rro. 
Mindoro, Puerto Galera. Bur. Sci. lJiS52 Alcasid, Bur. Sci. 
14595 Teves. LUBANG, Mindoro Province, Bur. SH. 14881 de 
Mesa. ROMBLON, San Fernando, Bur. Sci. 12045 Hayne. Bo- 
HOL, Bur. Sd. 16013 Mitchell. Dinagat, Surig'ao Province, 
Bur. Sci. 12196 Lopez. Linapacan, Palawan Province, Bur. 
Sci. 11912 Lopez. Palawan, Bacuit, Bur. Seu 14321 Merin, 
Cinco, and Worin; Caramay, Bur. ScL 14932 Alcasid; Binduyan, 
Bur. Sci. 14988 Alcasid. Balabac, Bur. Sci. 212 Quadras. 

Can be distinguished by the obconical form of the shell, the 
dark purple of the columella, and the bright flesh color of the 
aperture. Widely distributed in the Philippines, usually found 
on sandy-muddy flats. 

8TBOMBUS DENTATUS UnnteuK 

Strombut deniatus LiNSAiva, Syst. Nut. ed 12 1 ° (1TS7) 1212; 
Diixwyn, Cat Recent Shells 2 (1817) 674, Reeve, Conchol. Icon. 
Strombns S (1851) pi 9. fig. 17; Tbyon, Man. Conchol 7 (1885) 
118, pi 6, figs. 68. 70; pi. figs. 67-72 
Strombtu plieatue Lamabck, Anun. sans Vert. 7 (1822) 210; Kienbr, 
Icon. Cop ViY. Strombus 4 (1843 ) 62, pi. 31. figs, la, h; 
SOWESBY, Thes. Conchyl. 1 ’ (1842) 30, pi. 7, fig 56. 

Shell elongate; spire turreted; whorls transversely striated, 
elongately ridged, well developed at angle, those on body whorls 
pronounced, rather compressed; columella thick, somewhat 
wrinkled; lip rather expanded, thickened; interior of aperture 
yellowish-brown, finely striated towards margin; body whitish 
to yellowish, speckled throughout with gray oftentimes admixed 
with brown, encircled with several narrow white bands; ex- 
ternal edge of lip rusty brown. 

Height, 39 millimeters ; breadth, 20 ; thickness, 18 ; height of 
spire, IS ; height of body whorl, 26. 

Lubang, Mindoro Province, Bur. Set. 14445 de Mesa. Ma- 
RINDUQUE, Boac, Bur. Sci. 14663 Quadras. Mactan, Cebu Prov- 
ince, Bur. Sci. 1420, j Smith. South Gigante, Iloilo Province, 
Bur. Sci. 12649, 12704 MonUilbau. Fondeado, Palawan Prov- 
ince, Bur. Sci. 15035 Alcasid. 

There is a wide range of variation in this species. Some- 
times the body tubercles are not well developed, and there are 
cases where the longitudinal striae are totally absent anteriorly, 
approaching the case in S. ureeus. Coloration also varies from 
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white witii gray specks to a total gray or warm brown with a 
few whitish spots or bands. 

STBOMBUS UBCBUS Uiuiani. 

StrombuB ureruB Linn^kus, Syst. Nat. ed. 12 1 (1767) 1212; Dili.- 
WYN, C^at. Recent Sheila 2 (1817) 673; Lamabck, Anim. Bans 
Vert. 7 (1822) 210; Sowebby, Thea. Conchyl. 1* (1842) 30, pi, 
7, figa. 34-87, 41, 42, KiGNiat, Icon. Coq. Viv. Strorabas 4 (1848) 
60, pi. 16, Gg. 2; pi. 80, figa. 2, 3; Rsbve, Conchol. Icon. Strombua 
6 (1851) pi. 11, figs. 24a^r, Tbyon, Man. Conchol. 7 (1886) 118, 
pi. 6, figa 66-67; Hidalgo, Cat. Marine Moll (1004) 187; Faustino, 
Bur. Sci. Monog. 26 (1028) 214. 

Shell oblong or elongate-ovate, transversely striated at base; 
spire exserted, acuminate, turreted; body whorl noduled at 
angle; columella callous, narrow, slightly wrinkled; lip some- 
what expanded, sinuate at anterior part, anterior canal truncate, 
upturned ; body white to yellowish, mottled with gray or brown 
often arranged in bands ; interior of aperture radiately .striated, 
orange-yellow splashed with dark chestnut-brown. 

Height, 48 millimeters: breadth, 23; thickness, 19; height of 
spire, 14; height of body whorl, 36. 

Luzon, liocos Norte Province, Currimao, Bur. Sci. H207 
Smith: Bataan Province, Bagac, Bur. Sci. 23 A Quadras: Taya- 
bas Province, Catanauan, Yuni, Bur. Sci. H6S8 Navarro. Lu- 
BANG, Mindoro Province, Bur. Sd. 0-880 de Mesa. Bantayan, 
Cebu Province, Bur. Sci. 108 Lopez. Gilotongan, Cebu Prov- 
ince, Bur. Sci. 16375 Boyden. Leyte, Bur. Sci. 020 Abad. 
CULION, Palawan Province, Bur. Sd. 12040 Lopez. CUYO, Pala- 
wan Province, Bur. Sci. 11972, 12134 Lopez. PALAWAN, Puerto 
Princesa, Bur. Sd. 11979 Lopez; Caramay, Bur. Sd. 12062 Lo- 
pez. Balabac, Bur. Sd. 235 Quadras. 

The form is similar to S. dentatus and may be distinguished 
by its lighter body color, dark gray near the apex and at the 
anterior tip, and by the peculiar color of the aperture. In some 
specimens the aperture is intense dark gray while in others it 
may be plain orange. 

STBOMBUS FLORIDUS UunarcA. 

StrombuB fionduB Lamabck, Anim. Bans Vert. 7 (1822) 211; Kibneb, 
Icon. Coq. Viv. Strombun 4 (1843) 63, pi. 82, figs. 1, lo-e; Rbbvb, 
Conchol. Icon. Strombua 6 (1861) pi. 7, figs, lltk-di Tbyon, 
Man. Conchol. 7 (1886) 119, pi. 7, flgv. 78-76, 80, 88; Hidalgo, 
Cat. Marine Moll. (1094) 186; Faustino, Bur. Sci. Monog 26 
(1928) 212. 

StrombuB mutahiliB Swainbon in Sowerby, Thea. Conchyl. 1 ' (1842) 
29, pi. 7, figa. 40, 46-47, 49, 62. 
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Shell ovate, ^thick : spire short, spirally ridsred; ridges most 
prominent at base, deeply grooved near the sutures; whorls 
exserted, somewhat angled ; angles obliquely tubereled, those on 
body whorl few and gently slopinST anteriorly; columella thick- 
ened, finely wrinkled throughout; aperture oblong; lip almost 
straight, Sickened, finely striated; interior of aperture scarlet 
pink; body whitish or yellowish, btotched, dotted or banded 
with pale orange-brown. 

Height, 86 millimeters; breadth, 19; thickness, 17; height of 
spire, 11 ; height of body whorl, 25. 

Luzon, Bataan Province, Bur. Set. 11705 Lopez; Moron, Bur. 
Set. 240 Quadras. CEBU, Bur. Set. 216 Quadras, Mindanao, 
Cagayan Province, Salay, Bur. Set. 224 Quadras: Zamboanga 
Province, Zamboanga and Dapitan, Hidalgo. Mindoro, Naujan, 
Hidalgo. Balanacan, Marinduque Province, Hidalgo. TiCAO, 
Masbate Province, and Bohol, Cuming. Samar, Jagor. Bala- 
BAC, Hidalgo. 

A small specimen with the form of elegans and dentatus es- 
pecially in the structure of the aperture, differing only in the 
shorter spire and the stout body. 

SraOMBUS KUKOANS Sow«by. 

Stromtnu elegaru Sowbrby, Thes. Conehyl. 1 ' (1842) 30, pi, 7, figa. 
43, 48; Rebvx, Conchol, Icon. Strombua > (1861) pi. 17, figs. 
41a, 6, Hidalgo, Cat. Marine Moll. (1004) 136; Faustino, Bur. 
Sci. Monog. 26 (1028) 211. 

Strombu* dentate var. eurythrtwut CHBUNITZ in Tryon, Man. Con- 
chol. 7 (1886) lie, pi. 7. figs. 60-71. 

Shell elongated; spire rather exserted, transversely striated, 
faintly elongately ridged, somewhat developed at angle; colu- 
mella thick; lip somewhat expanded and thickened; interior of 
aperture purple to warm brown, densely striated ; body whitish, 
dotted or banded with brown. 

Height, 33 millimeters; breadth, 16; thickness, 14; height of 
spire, 13 ; height of body whorl, 20. 

Philippines, Bur. Sei. 13280 Fulton. 

Similar to S. dentatus, with the shell more elongate and fusi- 
form and the spire generally turreted. The body sculpture is 
less pronounced, with the shoulder tubercles as low ridges, the 
longitudinal striae almost entirely gone, and the transverse stria- 
tions pronounced towards the lip. 

STBOMBUS BUGOSUS SMrvby. 

Strombue rugoius SowBtBY, Thes. Conchyl. 1' (1842) SO, pL 7, 
figs. 68, 60; Rbeve, Conchol. Icon. Strombus 6 (1861) pi. 9, fig. 
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16; Himloo, Cat. Marine Moll. (1904) 137; T*i0ta(O, Bar. Sei. 
Monoe. «» (19S8) 213. 

8trombu» eormgatUM AMioi and BWi^ Voy. Samarans (1880) 86, 
pL 10, flg. 19. 

Shell oblong or eIongate>ovate; spire rather exserted; trans- 
versely striated, faintly elongately ridged; angles noduled; lip 
somewhat expanded and slightly thickened, sinuated at the an- 
terior part; Columbia callous; body creamy white, transversely 
banded with faint flesh strand; interior of aperture faint rusty 
brown, radiately striated towards the lip. 

Height, 26 millimeters; breadth, 12; thickness, 10; height of 
spire, 10 ; height of body whorl, 16. 

Similar to S. eUgane in sculpture and easily taken as a smaller 
variety of that species, differing, however, in being stouter and 
of lighter color. The only specimen in the Museum’s collec- 
tion, Bur. Sci. 2 3083, was obtained from 1^. C. Fulton. 

STKOMBin SAMAB OMmalts. * 

Stromhut tamar Cmchnitz, Conch. Cab. 19 (1769-1829) 221, p). 
167, flg. 1603; Duxwvn, Cat Recent Shelia 2 (1817) 674; Tryon, 
Man. Conchol. 7 (1888) 121, pL 8, figr. 88; FAUsnNO, Bur. Sei. 
Monogr. 26 (1928) 218. 

SrombiM trtdmtatiu Lamarck, Anim. aans Vert ^ (1822) 299, 
KllNn, Icon. Coq. Viv. StroonbuB 4 (1848) 64, pi. 26, fig. 2. 

Strofnbtu dentatuM Gheun (not LinnauB) In Sowarby, Then. 
Conchyl. 1 ‘ (1842) 81, pi. 9, flga. 86, 87. 

Stromhus •amarenrit CiODlNiTZ in Reeve, Conchol. Icon. SttombUB 
6 (1861) pi. 19, flsB. 6Sa, 6,* HiDALOO, Cat Marine Moll. (1904) 
137. 

Shell elongate-ovate; spire exserted, acuminate; whorls con- 
vex, longitudinally ridged, smooth, rather unequally gibbous; 
columella callous, narrow; lip abbreviately expanded, dentated 
at anterior end; body creamy-white splashed with light-brown 
wavy streaks or blotches ; interior of aperture radiately striated 
towards the Up, dark chestnut-brown; columella white. 

Height, 62 millimeters; breadth, 22; thickness, 19; height of 
spire, 20 ; height of body whorl, 81. 

Phiuppinbs, Bur. Sei. 13X81 FuUon. 

This form is very seldom encountered. It can be easily dis- 
tinguished by its elongate shape with slightly unevenly swell- 
ing whorls and the three lobes at the base of the slightly ex- 
panded lip. 

BfBOMaraS aUbSOLUS SBnmSir. 

gtroM&Hs MbUUu SewauT, Ptee. Zool. Soe. (1842) 144; Th«a. 
Conchyl. 1’ (1842) 82, pi. 9, dgB. 81-83; Rum, Conchol. Icon. 
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Stronbus < (1861) pi. 6, 6g. 8a, b; Tsyon, Man. Conchol. 7 (1886) 
121, pi. 8, Ag. 86; Hidaixjo, (^t. Marine Moll. (1904) 184; Faub. 
TINO, Bur. Sci, Monog. 26 (1928) 211. 

Shell subcylindrical, smooth, gibbously swollen, base solcate; 
body freckled and oftentimes banded with chestnut; aperture 
dark purple, finely striated within. 

Heififht, 38 millimeters; breadth, 15; thickness, 13; height of 
.spire, 11 ; height of body whorl, 23. 

Mindanao, Surigao Province, Bur. Sei. 2S9 Quadras. 

A species very seldom encountered. The only specimen in 
the Museum’s Cabinet was part of the Quadras collection. 
This form has the general shape of S. gibberulus. 

SnOMBin TKKEBELLATOS SaMWiby. 

Strombua terebellatua SoWEKBY, Thes. Conchyl. 1 ' (1842) 31, pi. 0, 
fias. 84, 85; KiBNEX, Icon. Coq Viv. Strombng 4 (1848) 66, pi. 
18, 8gr. 2; Reevc, (ionehol Icon Strombus 6 (1861) pi. 6, Ak. 
10 a, b, Tbyon, Man. Conchol. 7 (1886) 121, pi. 8, fig:. 87; Hi- 
UALCX), Cat. Marine Moll. (1904) 137; Faustino, Bur Sci. Monog. 
26 (1928) 21.7. 

Shell elongated, thin, smooth ; spire exserted ; whorls rounded, 
alternately gibbously swollen; columella narrow; lip slightly 
expanded, somewhat truncated at anterior part; bo^ yellow- 
ish, mottled with wavy reddish-brown streaks; interior of aper- 
ture white, very faintly radiately striated. 

Height, 33 millimeters; breadth, 11; thickness, 10; height 
of spire, 14 ; height of body whorl, 19. 

Marinduque, Boac, Laylay, Bur. Sci. 773 Quadras. 

An elongate, thin, smooth shell, having the form of terebeU 
lum, with the lip truncated anteriorly. 

Genus BOSTELLABIA Lamarck 

Shell fusiform, somewhat turreted; base extended into an 
acute rostral canal; lip rather broad, entire or dentate; poste- 
rior canal usually short, ascending and closely applied to spire. 

Key to the Philippine epedee of Bostellaria. 


aK Shell large, whorls smooth. 

b\ Anterior canal short, straight R. martini. 

6*. Anterior canal long B. fumu. 

a*. Shell small; whorls plicated. 

6*. Posterior canal long, decumbent ... . B. flssuretta. 

b*. Posterior canal short, curving outward B. eriepata. 
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■MnoXiABtA MASTINI Hunt. 

Ro$tellaria tnarltni Mamut in Tryon, Man. Conchol, 7 (1886) 128, 
pL 11, lig. 84; Hioauk), Gat. Marine Moll. (1904) 189; FAUsnMo. 
Bur. Sci. Monog. 26 (1928) 216. 

Shell fusiform, spire exaerted, acuminate; whorls smooth, 
rounded; columella callous, arched; lips slightly expanded, 7- 
dentate, conspicuously channeled above but not reaching first 
suture; anterior canal short, straight, light yellowish brown; 
interior of aperture white. 

Height, 137 millimeters ; breadth, 47 ; thickness, 87 ; height of 
.spire, 57 ; height of body whorl to tip of canal, 80. 

MarinduQTJE, Masiga, Bur. Set. 9H Quadras. 

This is the largest species of RosteUaria in the Philippines. 
The museum’s specimen is probably the one referred to in 
Hidalgo’s report. 

aOSTELLAKIA FUSUS (Llnnaua) 

Sfrombus fusua lAUUXUB, Syat. Mat. e<L 12 (1767) 1207; Diu.- 

WVN, Cat Recent Sheila 2 (1817) 664. 

Hoatellarui reetiroatna Lamarck, Anim. sans Vert. 7 (1822) 192; 

KlENDt, Icon. Coq Viv. RosteUaria 4 (1843) 6, pi 2, fig. 1. 
Roatellarut recHroatrum Lamarck in Sowerby, Thea. Conchyl. 1 ' 
(1842) 22, pi 6, figs. 8, 10. 

RoateUana fmna Linnasps in Reeve, Conchol. Icon. RosteUaria 6 
(1851) pi 2, dg. 5; Tryon, Man. Conchol. Icon. 7 (1886) 128, 
pl. 10, fig 17; pi. 11, fig. 21; HidalgO, Cat. Marine Moll. (1904) 
189; Faustino, Bur. Sri. Monog. 25 (1928) 214. 

This species very closely resembles R. martini, differing only 
in being slender, with the anterior canal very much longer. 
There is no specimen in the museum’s collection, and the writer 
had no opportunity to examine one. This species was reported 
by Hidalgo from Lubang Island, Mindoro Province, and from 
Balugo, Marinduque. 

BOSTELLARIA FISSUBELXA (Llnnaui). 

Strombua fiaaurella Linnabus, Syat. Nat ed 12 1 * (1767) 1212; 
DiLLWYN, Cat Recent Sheila 2 (1817) 672; Sowbrby, Thea. Conchyl. 

1 ‘ (1842) 26, pl. 8, figa. 64, 66. 

Roatettaria fiaaurella lAtnfJBVB in Lamarck, Anim. aana Vert. 7 
(1822) 194. 

Strombua eaneellatua Lamarck, Anim. aana Vert. 7 (1822) 212. 
Roatellaria eaveellata IaAHARok in Kiener, Icon. Coq. Viv. Roatellaria 
4 (184S) 9, pl. S, fig. 8; RiBVB, Conchol. Icon. Roatellaria 6 
(1861) pi. S, fig. 10; Tryon, Man. Conchol. 7 (1886) 129; Hidalgo, 
Cat. Marine Moll. (1804) 139; Faustino, Bur. Sci. Monog. 26 
(1928) 214. 
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Shell fusiform; spire turreted; whorls longitudinally plicated, 
spirally striated; aperture oval; posterior canal running up 
and closely applied to spire; lip slightly expanded, thiekened- 
crenulate, faintly radiately striated wi&in; columella callous, 
thickened; body yellowish brown, often banded with fawn; co- 
lumella and interior of aperture white. 

Height, 87 millimeters; breadth, 15; thickness, 11; height of 
spire, 17 ; height of body whorl, 20. 

Cebu, Bur. Set. 10898 Quadras. Mindanao, Zamboanga, 
Bur. Set. 15279 DontarUay, Bur. Sei. 15280 Casey. In Zam- 
boanga dredged in sandy-muddy bottom at 6 fathoms.* 

This form is slightly larger than R. erispata, and a bit more 
compressed, with the posterior canal gently rising and sliding 
backwards. These two species were placed by Tryon under 
the subgenus Rimela. 

BOSTCLLABIA CBI8PATA (SowMbjr) 

Strombui eriapatut Sowerby, Thes. Conchyl. 1' (1842) 26, pi, 8, fiRV. 
62, 63; Proc. Zool. Soc. London (1842) 148. 

RoateUana ertapata SowntBY in Kiener, Icon. Coq. Viv. Rortellaria 
4 (1848) 10, pi. 4, Hr. 12; Rsevk, O>nchol. Icon. Roatellaria 
6 (1851) pi. 8, flg. 82 b; Tkyon, Man. Conchol. 7 (1886) 129, pi. 
10, fig 19; Hidalgo, Cat. Marine Moll. (1904) 139; FAUSnNO, Bar. 
Sci. Monog. 26 (1928) 214 

Shell fusiform; spire turreted, acuminate; whorls spirally 
striated, longitudinally plicated; aperture oval, posterior canal 
short, running up and sharply curving outwards; lip slightly 
expanded, somewhat thickened and crenulate at noargin; colu- 
mella callous, slightly curved ; body yellowish brown with stripes 
or blotches of rusty brown; interior of aperture chestnut; colu- 
mella and lip white. 

Height, 22 millimeters; breadth, 10; thickness, 7; height of 
spire, 9 ; height of body whorl, 13. 

CEBU, Bur. Sei. 2401 Quadras. MINDANAO, Zamboanga Prov- 
ince, Dapitan, Bur. Sei. 777 Quadras. 

This species is very much smaller than the preceding one, 
of deeper body color, and with a short, sharply curved, posterior 
canal. 

Genu* iUraAPliS Nmitf wt 

Shell elongate, subcylindrical ; spire short; body whorl promi- 
nent, smooth; aperture elongate, narrowing posteriorly. Lip 
simple, thin. 
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SBMPHi BOSDLAnm (Umarck). 

Ttrehellvm Bubulatum Lamabcic, Anim. aans Vert. 7 (1822) 410; 
Zool. Voy. Samaranir (1850) 36, pi. 9, tig. 6; Sowb 0Y, Thea. 
Conchy). 3 (1866) 80, pi. 218, Aga. 4, 6; Tryon, Man. Conchol. 7 
(1886) 181, pi. 11, flga. 27-30. 

Serapa aubulatum Lamarck in Fauatino, Bur. Sci. Monog. 26 (1928) 
214. 

Terebellum punetatum Cbehnitk in Reeve, Conchol. Icon. Terebellum 
14 (1864) pi. 1, ftga. 1(1-0, HtDALQo, Cat. Marine Moll. (1904) 
140; Faubtino, Bur. Sci. Monog. 26 (1028) 214. 

Shell elongate, subcylindrical, thin, smooth; spire short; body 
whorl very large; aperture elongate, narrow posteriorly, some* 
what dilated anteriorly, anterior end truncate, lip simple, thin 
columella slightly callous, straight; body white, variegated with 
reddish-brown specks or dots. 

Height, 56 millimeters ; breadth, 13 ; thickness, 11 ; height of 
spire, 12; height of body whorl, 43. 

Luzon, Tayabas Province, Catanauan, Yuni, Bur. Sci. 11610 
Navarro. Marinduque, Boac, Laylay, Bur. Sei. 991 Quadrae. 
Samar, Catbalogan, Bur. Sei. 12801 Sehenek. Mindanao, Zam- 
boanga Province, Zamboanga, Bur. Sei. 15281 Casey. Pala- 
wan, Bacuit, Bur. Sd. 12058 Merin, Cinco, and Worin. 

In general form the shell of this species semns to have no 
affinity with the other members of the family. The connection 
was established only on collecting and observing live specimens. 
The animals show the same anatomical details and bdiavior. 
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OUTLINE REVIEW OF PHILIPPINE ARCHAEOLOGY BY 
ISLANDS AND PROVINCES 

By H. OncY Bbyes 

0/ the Muaeum and Inetitute of Archaeology and Ethnology 
University of the Philippines 

TWENTY-TWO PLATES AND TWO TEXT FIGinffiB 

INTRODUCTION 

A geographical outline of what has been actually accomplished 
in Philippine archaeological mcploration has long been needed. 
An adequate account of the finds themselves would easily fill 
two or three printed volumes, but the present paper is merely 
an effort to furnish a guide outline of actual accomplishment 
based either on personal examination of specimens found or on 
reported finds of a reliable nature. The areas discussed are 
arranged geographically, from north to south as far as possible; 
and, for convenience, some closely related outside areas, not 
properly belonging to the Philippine Archipelago, are also in- 
cluded. 

The authorities for the various finds are usually cited, and, 
where no names are mentioned, it may be generally assumed 
that the finds were made by myself or by workmen operating 
under my direction. So far as practicWfte, the data under each 
geographical heading have been arranged chronologically or 
typolo^cally, but this arrangement has not been rigidly adhered 
to if inconvenient. The object has been merely to furnish the 
essential information concerning each province or island in the 
briefest practical way, with unifonnity of presentation followed 
only where convenient under the circumstances. 

History . — Only two in^xnrtant archaeological investigations 
had been carried out prior to 1926: (1) Alfred Marche's explo- 
ration of Marinduque Island, from April to July, 1881 ; nnd 
•vns 205 
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(2) Dr. Carl E. Guthe’s work in the central Visayan Islands, 
1922-1924. While many accidental finds had been recorded 
from time to time, and a few burial-caves and other sites had 
been casually explored by European or local scientists, no really 
systematic work had been done anywhere, except for the efforts 
of Marche and Guthe. M. L. Miller and F. D. Burdett had 
explored burial mounds in the Babuyan Islands ; E. B. Christie 
had collected from the burial-caves around Dapitan and in 
the Zamboanga Peninsula; Miller and Parker, similarly from 
northern Panay; and Hartendorp, from eastern Samar. Dean 
C. Worcester had collected celadon porcelains from burial-sites 
in Cebu, and some of his employees also from Samar, Siquijor, 
and other islands; while E. de Mitkiewicz collected numerous 
jars and other ceramics from both Cebu and Luzon. None of 
this work was very scientifically done, however, and the chief re- 
sults were miscellaneous collections of ceramics and skeletal 
material. 

In 1923-1924 I attempted a compilation of all known data 
on true Philippine Stone-Age finds, and after a very diligent 
search of the literature, as well as an examination of all rumored 
finds, 1 was able finally to accumulate data on some 60 imple- 
ments that seemed to be genuine prehistoric Stone-Age arti- 
facts. Of these, I acquired or personally examined about 80 
real Neolithic implements, scattered over a wide geographic 
range, from Davao to northern Luzon. Most of these trols 
were <fi)viously Middle or Late Neolithic in type, but they were 
sufficient to show that we had a true Late Stone-Age population 
here, even if the remains were scarce and widely scattered. 
Doctor Guthe’s work had added only six or seven specimens to 
the list of known Neolithic artifacts — ^the first two Visayan Is- 
lands specimens being the very good implements obtained in 
1920 by Dr. Warren D. Smith from a cave in Masbate. How- 
ever, our combined efforts offered sufficient refutation of the 
commonly repeated statement in books about the Philippines 
prior to 1920 that the Islands had never had a true Stone-Age 
population. 

Such was the state of affairs down to 1926, when the for- 
tuitous discoveries at the Novaliches Dam (Bizal Province) 
ushered in a new era in Philippine archaeology. Since that 
tinie systematic work has been going on continuously, except 
as interrupted by tiie war during the greater part of 1942-1945. 
Naturally, however, there have been variations in the degree 
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of activity, and my own chief occupation witii the work may 
be classified briefiy as follows: 

1. Rizal Province Areheeologieal Survey (1926-1980). 

2. Vieayan Islanda collecting (1929-1988, 1986-1989, 1941, espe- 

cially). 

8. Batangas Archaeological Survey (1932-1941). 

4. Special Pugad-Babuy (Bulakan) collection (1988-1988, espe- 
cially). 

6. Special Santa Mesa and Eubao coUeetions, TUrai Province 
(1935-1940). 

6. Several small collections at intermediate intervals (see espe- 
cially Pampanga, Busuanga, Camarinas Norte, Cavite, Zam- 
bales, Sulu, and other places). 

Useful comparative data and material were obtained during 
the three meetings of our Far Eastern Prehistoric Congress 
(Hanoi, 1932; Manila, 1985; and Singapore, 1988 — ^the 4th 
planned meeting at Hongkong, 1941, being prevented by the 
war). Also from the visits of various noted foreign scientists 
to our sites (especially during and after the F. E. P. C. meeting 
at Manila in 1985). The importance of correlating Philippine 
archaeological data with those from South China, Hongkong, 
and Formosa, on the north; Indo-China, on the west; the Pa- 
cific islands, on the east; and from Borneo, the Dutch East 
Indies, and the Malay Peninsula, on the south, was especially 
brought out during these visits and Congress meetings. 

It is obviously not practical to add all of these areas (espe- 
cially the more remote ones) to our present outline; but, for 
convenient comparative reference, 1 have included South Chixui, 
Hongkong, and Formosa, on the north, and Borneo and Celebes 
on the south. The outline itself is more or less self-explanatory. 

It is further planned to publish, in the near future, more ex- 
tended accounts of some of the more interesting sites mentioned 
in this outline, with full discussion of the collections, and an 
attempt at interpreting their significance. Such papers will 
be accompanied by adequate illustrations and pertinent biblio- 
graphic «lata, which the plan of the present outline necessarily 
excludes. 

Chronoloffy and horizon liete. — The oldest artifacts, or man- 
made stone implements, yet found in the Philippines have been 
dated by associated fossils as coming within the Mid-Pleistocene 
geologic period — a time that most modem geologists estimate 
to be not less than 260,000 to 800,000 years ago. This oldest 
horizon has, so far, been identified only ih Rizal, Bulacan, 
Batangas, ami Davao Provinces. 
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The full list of subseQuent Stone-Age and later horizons may 
be tabu^ted as follows (the tentative dates given to be regarded 
as fair estimates only) : 

Palaeolithic (Old Stone Age) : 

Early type (Middle Pleistocene) ; as above. 

Later type (Late Pleistocene) ; between 160,000 and 50,000 B. c. 
Mesolithic (Middle Stone Age) — (Early to Late Post-Pleistocene) : 
Large implement culture; perhaps 20,000 to 15,000 B. c. 
Semlmierollths and mieroliths: 12,000 to 8,000 B. c. 

Neollihic (New Stone Age) — (Recent): 

Protoneolithlc (Bacsonian) ; perhaps 6000-4000 B. c. 

Early (round or oval axe-adse cultures ) ; 4000-2260 B. c. 
Mid^e (shouldered and ridged axe-adze cultures) ; (2250- 
1760 B. c.). 

Late (rectangular and trapezoidal adze cultures) ; (1750- 
250 B. c.). 

First phase (Early Nephrite Culture); (1760-1250 
B. c. ?). 

Second phase (transitional types dominant) ; (1260-800 

B. c.). 

Third phase (early "stepped” types, etc.) ; (800-500 
B. c.). 

Fourth phase (folly stepped implements; with sawing, 
hole-boring, and "jade-cut” jewelry, etc.; with some 
imported Greek-culture beads and coins) ; 500-200 B. c. 
Bronze Age: (Mixed with 2nd to 4th phase of the Late Neolithic) ; 
about 800-260 B. c. 

Prehistoric Iron Age: (about 250-200 B. C to Otli century a. d.) : 
Early (incised pottery, without slip covering) ; (200 B. a to 
abrat 800 a. d.). 

Late (slip-covered and molded pottery) ; (about 800-850 A. d.). 
Jar-burial culture: (Contemporary with Late Iron Age); about 
300-860 A. D. (Pre-Foreelaln, in Philippines). 

Porcelain Age: (Pre-Spanish: 9th to 16th century A. 0.) : 

Early monochrome period (Tang and Early Song); 9th- 
12th century. 

Later monochrome period (Southern Sung and Ydan) ; 18th- 
14th century. 

Early Ming period (ISili and early 16th centuries). 

Late Ming period (late 16th and early 17th centuries). 
Spanish period remains: (Historic; 17th-19th century) : 

Early (1666 to Brltidi occupation in middle 18th century). 
Late (1765 to 1898). 

Source of data . — ^Most of the facto contained in the present 
paper have been derived from two major sources : First, a six- 
volume work compiled by myself and entitled **Philippine Ar- 
chaeology” (192G&1947), containing 65 separate papers a list 
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of which may be added aa an appendix to the preaent **0utline.” 
Second, a two-volume work by myself entitled '‘Chinese and 
Southest Asia Ceramic Wares found in the Philippines'* (19S9- 
1940)^ containing approximately 800 typewritten pages. In 
addition to these two manuscript works, the catalogues of the 
various collections have been utilised where necessary. Any 
citation of data from other authors is duly credited in the text. 

A. SOUTH CHINA TO LUZON 

1. Hoifung area; Kivaagtunff Province, South China; 

Early Neolithic (oval axe-adze culture). (Advanced types.) 

Middle Neolithic (shouldered and early ridged axe-adso forins) ; 
characteristic types, most common in site. 

Late Neolithic: Early and transitional type only; a feur stepped 
spedmens with ground hutto, no sawing; stone spearheads in 
two areas, but only a few rare specimens are perforated. (No 
Jade culture found.) 

Neolithic cord-marlced and net-marked pottery in part of area. 

Chou to Han stamped or molded hard pottery (scarce, and limited 
in area). 

Workere. — D. J. Finn and R. Uagliont. 

2. Hongkong, Lamma I eland, and New Territorg areae • 

Lmuted areas of Late Palaeolithic and large implement Mesolithic 
cultures. 

Early Neolithic (widely scattered, and including some primitive 
Bacsonian types). 

Middle and Late Neolithic types (limited distribution, and speci- 
meim scarce); including a few shouldered specimens, several 
transiUonals, and two or three fully stepped specimens— but not 
sawn. (With limited Jade culture, and hole-boring; both 
scarce.) Also quarts-disk culture. 

Neolithic oord-marked and net-marked pottery in I.amma Island 
area; scarce elsewhere. 

Chou to Han stamped and molded hard pottery (plentiful) ; with 
limited bronzes (including celts and spearheads, sunilar to 
Indo-China types and to Batangas). 

Early glazed porcellaneous wares (Han to Tang) ; in considerable 
quantities, in several different areas. (Many with potter's 
marks on base.) 

Early Ming sherds or midden dumps in certain specific areas 
(usually marking early European trade-centers and residence 
areas). 

Workere. — C. M. Heanley, J. L. Shellshear, D. J. Finn, W. Scho- 
field, and R. Maglioid. 

.3. Formosa /stead (Taiioan) • 

(Certain possible fadaeoliths found with Pleistocene mammalian 
fossils; of rhfaioeeroB, stegodon, etc. (See notes by 1. Hayasaka, 
1042.) 
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Early Neolithic, (round or oral axe^dze eulture); plentiful at 
certain limited areas in northern part of Icdand. 

Middle Neolithic (ahouldered and ridged axe-adze forms) ; typical 
of Maruysma Site, Taihoku, and a few other places. 

Late Neolithic: The usual early trapezoidal adiM forma, and a 
few transitional stepped forms; spearheads; limited hole-boring, 
but sawn forms absent or very scarce. (Jade culture present 
in specific areas, according to Kano.) 

Bronze-Age remains scarce (but known from limited specific areas 
in several parts of Island). 

Neolithic pottery reported, but authenticity doubtful. 

(Records lacking for true Iron-Age and Porcelain- Age sites; but 
some undoubtedly exist, and many rare Iron-Age beads are 
found treasured among the pagan mountain peoples, who are 
close kin to the pagans of northern Luzon.) 

Chinese historical records indicate Visayan srttlements in south- 
ern Formosa as early as the 12th century or before (see Hirth 
and Roekhill; etc.). 

Workera. — ^T. H. Linn, N. Utsurikawa, Erin Asai, Tadao Kano, 
and others. 

4. Samaaama laland (Kanho-td) near eastern Formosa coast) . 

Late Neolithic (with jade-culture ornaments, and some bronze). 

Jar-burial culture (of the Batanes-Babuyan type?). 

Worker. — Tadao Kano. 

5. Botel Tobago laland (KStS-sho): 

Early Neolithic (oval adze eulture) ; a few specimens only. 

Late Neolithic; regular plain-backed rectangular and trapezoidal 
axe-adze forms only; no shouldered or stepped forms yet found, 
but limited Jade culture present. 

Jar-burlal culture (similar to Batanes-Babuyan type). 

Chinese historical records of 12th-lSth century r^er to this Island 
as "T’an-ma-yen” (or, in Cantonese, "Tam-ba-gan”) ; see 
Hirth and RockhiU. 

(Natives show cultural and linguistic kinship to the Ivatan; but 
in physical type, and in their stone-walled terrace culture, they 
most resemble the Bontok group of northern Luzon.) 

Workera. — Erin Asai, R. Torii, Tadao Kano, and K. E. Stewart. 
(For atone implements, see also E. R. Leach, 19S8.) 

6. Batanea lalanda (sites examined all being on Baton laland) : 

(No true Stone-Age remains have yet been recovered; and no 
bronze, but certain very old ornaments of Bronze-A^ forms, 
and certain imported Greek-eulture and Baetrian beads, may go 
back to a Bronte or very early Iron-culture period.) 

Jar-bwrial eulture^ — First discovered and explored by Pio Mon- 
tenegro in 1S81-1935, and is perhaps the oldest jaivbarlal type 
in the Philippines— going back to the early eenturies of the 
Christian Era. The jars are larger and of somewhat different 
shape than those found in the Babuyan Islands and aonlh- 
wards. Several large-size burial-jars were first excavated in 
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the aite known aa “Itbud,” in the diatrict of Uyugan, aome 
diatanee to the aoutheaat of Ivana. Five other localities were 
later investigated, and two of them produced typical Jar-buriala 
from the peculiarly shaped mounds known as pada^paday by 
the local residents. The moat interesting apeeimena were found 
in 1982 at the small site known as “Chanarian," in the north 
central part of the Island. 

The jar containing the body was usually first put into an 
excavation — sufficiently deep ao that the top of the cover was 
seldom much above ^e ground level — and then the hole was 
filled in and covered with an earthen mound of some size (in 
the Babuyan Islands being still further covered with a stone 
cairn). In most of the jam found the bones were already 
wholly disint^rated, but in a few cases the teeth and some 
aisable bone-fragments still remained. The Jars are all made 
of a thick half-baked hard pottery or a medium-soft stoneware, 
doubtless of local manufacture. They rarely contain ornaments 
or other durable objects besides the Iwdy ita^, though occasion- 
ally a few small beads and other ornaments have been found. 

tr<mrAg» sites. — ^In two of tiie sites explored by Montenegro a 
very different type of burial that seems to belong to a rather 
late but pre-ForeelaIn Iron Age was found. Here quantities 
of beads of Iron-Age types (including some typical panio), 
some small iron tools or weapons, pieces of common pottery, and 
several very interesting gold ornaments, have been recovered 
At Uyugan, in November, 1988, a similar grave was found that 
seems to be transitional to the Early Porcelain Age— seemingly 
containing elements from both cultures. 

Early Poretlain-Age sites. — The true Porcelain-Age graves of 
Batan Island contain some of the earliest porcelain pieces yet 
found in the Philippines. Only in parts of the Suln Arehipelago, 
and in Site 7 of the Rizal Province exploration have equally 
old specimens turned up. (This type of ware is choraeterixed 
by an unusual proportion of white or light-colored pieces with 
incised or impress^ designs of Late Tang and Early Sung 
styles. Some of them are probably Yfi-yao ware from Che- 
kiang.) The midden fragments from such sites also contain 
a good many examples of thin or medium-thin stoneware jars, 
of various sizes, which also appear to be of Late Tang or Early 
Sung date. 

Lattr PoreelainrAgv and historie find $. — Several scattered acci- 
dental finds of celadon dishes and other pre-Spanish ceramic 
pieces, and some interesting heirloom pieces from the early 
Spanish period, are known not only from Batan Island itself 
but also from Itbayat and Sabtan. Some curious bead neek- 
omaments, gold earrings and headbands, of undoubted pre- 
Spanish date, are still preserved among some of the wealthier 
families. (Search of old records by Dampier and the early 
Dominican missionaries ^ould be made for references to pre- 
Spanish culture.) 
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Workera^-Otto Scheerar, Pio MosteiMgro, Tadao Kano. (For ad- 
ditiona’ data on Batan laland, see Add^um.) 

7. Babui/an lalanda {Camiguin, Dahtpm, Fuga, Calayan, BabHyan 
Clan): 

(No true Stone-Afe or Brome-Age remaina yet recorded.) 

Early or iiiddU IrvorAgo attec< — Some quite Early Iroii*Age 
remaina have been found, on Camiguin Inland eapeeially. Soiw 
lumbermen, working there, have reported frequent finda of 
typical Iron-Age buriala, in the ahallow exeavatlona made for 
eatabliahing their campa, in the now-foreated eaatem part of 
the Island. The deacriptiona given by aeveral of the men 
indicate that quantities of beads, bracelet fragments, potsherds, 
pieces of iron tools and weapons, and other objects, were 
found in these graves. The few specimena that I have seen 
were almost identical with the Iron-Age remains from Sites 
A, G, and H, in Bisal Province. (Further investigation should 
be made here whenever opportunity offers.) 

Jar-burial culture , — On all of the Babuyan Islands (except pos- 
sibly Fuga) typical early jar-burial remaina have been found 
Their presence is usually indicated by stone cairns or earthen 
mounds — although in some inhabited areas cultivation has 
eliminated the earthen mounds and the local people have some- 
times dlkried away the stones from the cairns (called “kunu- 
kun”) fw building purposes. The least disturbed remains have 
been found on Camiguin, Dalupiri, and Babuyan Clara — where 
the present population is very sparse — ^but literally hundreds 
of jar-burials are said to still exist in Calayan Island, where 
the population is considerably larger. (Parts of Fuga Island 
are also said, by Willcox, to contain jar-burials, but this report 
has not been satisfactorily verified.) 

The first serious exploration was made by Merton L. Miller, 
on Camiguin Island in 1910, reported in a brief paper.^ Many 
mounds were examined but only a few were excavated and the 
remains brought to Manila. Practically all of the jars were 
found broken in the ground, and the skeletal remains entirely 
disintegrated. An intereeti^ variation from Batan was the 
finding of smaller pieces of native pottery (usually with stands 
and molded rims) buried alongside the larger Jars. Several of 
these pieces were recoverd whole. Some later and more suc- 
cessful work was done on the Island by Capt F. D. Burdett, 
about 1912-1918. 

Calayan Island was first explored by F. D. Burdett (in 1912- 
1918?), and several good burial-jars were obtained and later 
sold to the old Philippine Museum. In 1932 Aleko B. Lilius 
and I. B. Maddela excavated jar-burial cairns and mounds at 
Tumulod and Silpi, obtaining one burial-jar in nearly jierfect 
condition, and several broken ones. As usual the bones were 
in a much-decayed condition. A few red camelian beads, and 


‘ PhU. Jour. Sci. § D 6 (1911) 1-6, pis. 6. 
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nnm pottery tinge or ear-omemente trare found in one Jar, 
Imt no metal objeeta of any eort. (There are probably atOl 
nearly a hundred unopened mounds on Calayan. Some of tiiem 
ahonld be excavated carefully.) 

Babuyan Claro Island was visited in the late 1980a by several 
officers of the Coast and Geodetic Survey who reported ^e exist- 
ence of numerous unexcavated jar-burials and several othet 
interesting types of remains. 

Dalupiri Island was first explored, rather briefly, in 1986, 
by Dr. H. H. Bartlett accompanied by Job 4 V. Santos and 
M. Kalaw, of the University of the Philippines Department of 
Botany. A few Jar-burials in cairns were carefully explored — 
being located near the mouth and along the sides of the 
canyon called Manolong. One almost perfect burial-jar was ob- 
tained from a cairn; while in a burial niche facing the sea, 
another broken Jar was found firmly wedged among the rocks. 
(These specimens are now in the University of Michigan 
Museum) ; in 1988 Doctor Bartiett published an excellent gen- 
eral review of "Jar Burials in ^e Babuyan Group • • • 
especially those of Dalupiri Island."* The bones had entirely 
decayed in all of the jars examined, althousd* one tooth was 
found. ■ 

The Babuyan Group is still a treasure house of jar-burials 
of the early type — most of them definitely dating from the 
first half (if not the first quarter) of the Christian Era. (Full 
reasons for thus dating these jar-burials are given in roy MS. 
paper entitled "Jar-burial in the Philippines," Manila, 1938 — 
with supplement in 1941.) 

Early Porc€lain Age . — One of the graves excavated by Aleko E. 
Lilius on Calayan in 1932 contained a burial-jar of an entirely 
different type, and of somewhat later date. This is a medium- 
large but short and wide-mouthed Jar with six ears, covered 
with a green glaze, and undoubtedly of Late Tang or Early 
Sung date— almost identical with some half dozen similar pieces 
found in the oider section of the Hacienda Ramona Site, in 
Pampanga Province. In all cases these jars contained a con- 
siderable quantity of disintegrated bone fragments, and usually 
a few camelian beads and other small objects (in one case a 
spinAe whorl). 

About 1923-1924 Mr. Frank D. Yost, of the Bureau of Lands, 
obtained a small and very well-made celadon dish, with a grey- 
ish green crackled glaze, from a homesteader on Calayan Island, 
who found it when excavating holes for his house-posts. The 
piece is undoubtedly of Simg date, and probably indicates an 
Early Porcelain-Age burial in that vicinity. 

Several other celadon dishes and stoneware pieces have been 
reported from accidental excavations on Calayan and Fuga, but 
I have not yet examined any of them. 


* Papers Mich. Acad. Sei. &e. 28 (1987) 1-80, 5 pis. 
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iMter Poreelaxn Age. — F. D. Bnrdett reported flndins a dragon* 
Jar on Camiguin, and Mr. F. W. Sapp bronidiLt in aeveral Early 
Ming fragmenta obtained in a cave along the coaat of the came 
island. Doctor Bartlett found a few Early Ming blue-and*white 
fragments on Dalupiri; while J. Scott McCormick and some C. 
L G. S. officers found quantities of Early Ming eherds in the 
caves of Babuyan Claro. Those specimens that I have seen were 
probably all of 14th and 15th centuries, and were all Chinese 
wares. 

At least two village midden sites of probable Early or Middle 
Ming date have been reported from Babuyan Claro. 

Sftanish period reeorde . — Only on Babuyan Claro do any of the 
original Babuyan inhabitimts survive. On the other islands 
they were induced to migrate to Lnson, between 1690 and 1760, 
by ttie early Dominican missionaries, and most of them appeal 
to have settled in the Malaueg area of Cagayan Province. (A 
unique dialect u still spoken in that area.) The present popu- 
lation of the Babuyan Islands (except Babuyan Claro) is ehi^y 
a mixture of recent Iloko and Ibanag settlers. 

Workere . — Captain Mitchell, Merton L. Miller, H. G. Ferguson, 
F. D. Burdett, C. Willcox, Henry Becker, F. W. Sapp, Aleko 
E. Lilius, I. B. Maddela, J. Scott McCormick, H. H. Bartlett, 
and others. (For historical period: Otto Seheerer, Fr. Julian 
Malumbrea, and H. H. Bartlett.) 

B. LUZON AND ADJACENT SMALL ISLANDS 
8. Cagayan and Isabela Provirtees (Cagayan Valley area) : 

Mid-PMetoeene . — Fossil bed, containing rhinoceros teeth and 
bones, and probable remains of other large mammals, found 
by prospectors Alfonso Bagunu and Bodolfo Albano, in 1986, in 
the mountains just bade of Laya, Cagayan (almost on the Ca- 
gayan-Isabela boundary line); and samples brought to their 
home in Cabagan, Isabda. (Later brought to Manila by Jose 
Datul.) This bed has not yet been properly explored. 

Tehtitea . — A few true transported tektites found in October, 1945, 
by Lieut. William G. Beyer, in a field with reddish soil and 
containing manganese nodules, about 2 kilometers southeast of 
the Hagan provincial hospital, Isabela Province. Five whole 
“Claveria-type” pseudotektites found on beach near Claveria, 
Cagayan, in 1928, and sent to Bureau of Science for deter- 
mination. 

Prehistorio aheU-heaps . — Several large prehistoric didl-heaps 
were cut through, in road-building, near the Cagayan-Isabola 
boundary line. (Reported by Provincial Engineer before the 
war, but not yet properly investigated.) 

Late Neolithie renuana . — Three good Late Neolithic implements 
(two adzes and one chisel) were found by a Japanese officer in 
northern Isabels (exact locality not recorded) in 1942 (shown 
to me in Manila 1943, and drawings made). Two specimens 
are fully stepped, and one is plain-backed. (Taken by Mr. 
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Aikawa, of tiie educational department. Military Adminia* 
tration, in August, 1944, and probably lost or destroyed at end of 
war.) 

Post-Stoae-Ays rematns. — ^No record as yet of any Bronze-Age, 
Iron-Age, or pre-Spanish Poreelam-Age sites or finds, in these 
provinces. Undoubtedly some such remains exist — ^particularly 
of the Porcelain Age. For early history of the area, see Julian 
Halumbres “Historia de Cagayan,” “Historia de Isabela,” etc. 

Workwa. — (As mentioned under the preceding various items.) 

9. Apayao Subpravinee (formerly under Cagayan; now under the 
Mountain Provinee) : 

(No record as yet of any Stone-Age or other pre-Poreelain re- 
mains.) 

PoreelainrAge eurvivala. — Ming Jars, and possibly a few pre- 
Ming ceramic pieces, are still preserved among the well-to-do 
Apayaos as heirlooms. Also some ancient bea^ and silver or- 
naments. (It is said that such objects were formerly buried 
with the dead; but there has never been any proper archaeo- 
logical exploration within the area.) 

Spaniah period remaina. — ^The ruins of at least two old Spanish 
missions of the 17th century are known, but they have not 
been investigated. 

Workere. — H. O. Beyer, Mokice Vanoverbergh, Otto Scheerer, and 
(for history especially) Julian Malumbres. 

10. Iloeoa Norte Provinee: 

Paoudo-tektitea ^ — No true tektites have yet been found in this 
province, but a large number of the so-called “Claveria-type” 
of pseudo-tektites have been found at the Selga Site, near Pa- 
auqum. (Fr. Miguel Selga has written a paper on this material, 
published by the Philippine National Research Council in 198b- 
1986.) 

Stone Age. — ^No genuine Stone-Age artifacts have yet been re- 
ported, except one small obsidian flaked microlith, sent to me 
by a local geologist, shortly before the outbreak of the war, 
with statement that he had found it in a field near Paauquin. 
(The area should be further explored, as no other obsidian 
implement has yet been reliably reported north of Bulakan 
Province.) 

Earty Porcelain. — At least two Late Tang-Early Sung midden 
dumps or old village sites located by me on low elevations 
near Faoay Lake, during a brief trip in the fall of 1928. It 
is probable that other similar sites could be found near the 
coastal area. 

Later Pre-Spaniah Porcelain Age. — ^Late Sung, Yfian, and Early 
Ming celadons and other ceramic pieces have come from acci- 
dental excavations at various places in IIocos Norte and Abra. 
Doctor Paleneia, formerly attached to the mission hospital 
in Laoag, possesses an interesting collection of such specimens. 

Spaniah period remotas and raeorda. — Some very interesting old 
stone churches, ruined missions, "Moro” towers, and other 
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renuins of fhe Mriy SpanUh period exiet in thie pnvinoe. 
(Pfaotogtapbie and deeeriptive reeorde Should be made for per- 
manent preeerratlon.) 

IVorieer«.—MigueI Sdga, H. 0. Beyer; and (for history eape- 
cially) laabelo de loa Beyea, and Camilo Millan. 

11. Abra Provinee: 

(Some intoreeting foseile and riiell-bede, near Kimalisag barrio, 
Pilar municipality, have been reported aa early as 1926 by 
Joae V. Corralea; but have never been properly ex|dored or 
verified.) 

Late Neolithie artifaeta. — Several good adzes and efalaels (at 
least two of which are early “stepped" forms) were located by 
Or. Fred Eggan in 1934-1985. A few were accidental finds, 
preserved in the charm-boxes of Tinggian medieme-men as 
magic stones. (No actual Neolithie site was located.) 

Other Late Stone-Age remaine, — number of sandstone knives, 
daggers, and arrow-points or spearheads, of a peculiar type 
associated with a crude hand-made pottery, were found by Jose 
V. Corrales from 1926 to 1928, in the Pilar Sites near the 
Iloeos Sur boundary bne. 

Mixed Late Iron-Age and Early Poreelain-Age area. — The “Cor- 
ralea Sites” in Kimal&sag barrio. Pilar — explored chiefly in 
1926-1927— contain what appears to be a Late Iron-Age and a 
Sung-period Porcelain-Age mixed culture. Both burial sites 
and midden deposits were found, and some very interesting 
specimens obtained. 

Later Poreelain Age, — Numerous heirloom jars and other ceramic 
pieces, specimens of ancient beads, and other objects are 
preserved in the homes of the wealthier Tinggians in many 
parts of the provinee. A number of good burial-pieces have 
also turned up in accidental excavations, and several private 
collectors in Bangned had accumulated a number of them before 
the war. (The best of these collections, in Bangued, Vigan, 
and Laoag, were examined and described by E. D. Hester, in 
March-April, 1983.) Much data on the rare beads was recorded 
by Dr. F. C. Cole. 

Swrviving early reoorda, ete. — Much interesting data on pre- 
Spanish conditions survives in epic poetry, both in Iloko and 
in Tinggian (Itneg). Some of these epics have been discussed 
by myself and Isabelo de los Beyes, F. Blumentritt, Joan T. 
Burgos, Dr. F. C. Cole, and Emestina L. Uanes. 

Workere. — (As mentioned under the preceding various items.) 

12. Kalinga Subprovinee (now UTtder Mountain Provinee) : 

(No true Stone-Age artifacts yet recovered.) 

Bronze- and Iron-Age ourvmala. — Certain ancient metal ornaments, 
gongs, and rare beads, still possessed as heirlooms by the 
wealthier Kalingas, may be Bronse- or Early Iron-Age produc- 
tions. Certidn bead types especially, that are very highly 
valued by the Kalingas, seem to be definitely of Greek or Boman 
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numufceture Bometima prior to Uie begiiiaing of tibn ChrlaUait 
Enu Ezeetly aimilar be«da hove been found in Rixal Province 
in eltee of tbe 2nd century b. c., and one typCf at least, is still 
earlier than this (pre-iron Age) in Batangas Province. 

PreSpaniah Poreelatn-Age aurvivala. — The Kalingas, like the 
Apayaos and Tinggians, are great collectors of ancient porce- 
lains and Jars. A majority are of Early Ming dates or later; 
nevertheless, a number of good pieces of Ydan and even Late 
Sung dates are still to be found. They are not easily ob- 
tained, however, as the value that the Kalingas place upon 
such pieces is often as hi^, or even higher, than their worth 
to a foreign collector. 

A number of good celadons have come from northern Kalinga; 
and, rather surprisingly, several of the best specimens that 
I have seen are of Sawankhalok manufacture. Early and 
Middle Ming Uue-and-whites and polychrome wares have also 
been found. It is still uncertain as to how many of these 
pieces are true heirlooms — and X believe that a number of 
them, at least, have actually come from accidental excavations. 

Monumental and other remains. — ^The origin of the great 
stone-walled rice terraces, and certain other remains of a monu- 
mental character, will be taken up later in connection with 
Ifugao and Benguet Subprovinees. 

Workers. — H. 0. Beyer, R. P. Barton, W. S. Boston; and 
(for linguistics and history) Otto Scheerer. 

13 Bontok, Lepanto, and Amburayan Subprovinees (old boundaries, as of 
ISlt. Then wholly under Mountain Province; now partly joined 
to Ilocos Sur, etc.) : 

(No true Stone-Age original artifacts yet found; but mudi use 
of stone tools in later cultures — some of them doubtless being 
carryovers from Stone-Age times.) 

Bronze- Age and Iron- Age remains and survivals, — ^A true Copper- 
Bronze culture, centering in Lepanto Subprovince, is probably 
also to be associated with the early stone-walled rice terraces 
and other special features of the Terrace Culture in general. 
Remains of ancient copper, silver, and gold mining, smelting, 
and working have been found in various places. Also certain 
ancient ornaments and beads, as well as a few old gongs, images 
and copper or bronse vessels, that probably go back before the 
beginning of the Christian Era, although many others of later 
periods, are still in use. 

Poreelain-Age remains and survivals. — ^Ancient Jars, beads, and 
the like axe scarce among the Bontoks, but more plentiful 
among the Igorots of outlying areas. However, a few Ming 
pieces are found nearly everywhere, but only in the Bakun 
highlands of Amburayan are the older pieces really common. 

The only pre-Spanish midden sites yet found are located 
on the low tableland on which the town of Cervantes now stands, 
both to the north and the south of the town. The specimens 
examined seem to be mostly Early Mmg sherds, with a little 
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later material mixed in. A few old fraffmenta were also picked 
up by me at one spot near the town of BaiUco— but time was 
not available for a careful examination of the area. 

The moat interesting Igorot remains occur in the region 
around the Sagada Plateau, where the abundant limestone caves, 
niches, and rock-shelters have long been used as burial places. 
Numerous fragments of decayed wooden coffins, skulla and other 
bones, and occasionally slaable ceramic fragpnents are common 
in rock-shelters under the edges of the cliffs. (None of these 
have ever been properly excavated; and a careful survey should 
be made there, if opportunity offers.) 

This whole area presents a rich field for future archaeological 
work. Doubtless many old village sites and burial places could 
be located by a little patient research, in all three subprovinces, 
and their careful investigation might well throw much new 
light on the whole past history of the region. 

Workera.—A. K. Jenks, James A. Kobertson, H. O. Beyer, R. F. 
Barton, Monee Vanoverbergh, Angel Perez, H. (Soodman, A. J. 
Eveland, and W. F. Hale. 

14. IloeoB Sur and La Union Provinaea: 

Stone-Age remains . — A true Late Neolithic stone adze or chisel, 
of regular trapezoidal form, was found near San Juan, La 
Union in the 1920s, by Forester Dacaiuty. (The exact site has 
not been recorded.) 

(The stone daggers, mentioned under the next item below, 
from Santa, Ilocos Sur, may also possibly be of Late Neolithic 
date.) 

Early Poreelain-Age remains . — ^At Santa, Ilocos Sur, near the 
Abra River Gap, several graves were cut into during road- 
building, containing early Sung funerary i»ttery and porce- 
lanous wares (exactly similar, in type, to those illustrated and 
described by B. Laufer, as coming from Early Sung graves 
in north-central China). On a nearby hill, another still older 
grave was cut into, contiuning no imported wares, but only 
two pieces of hand-made native pottery associated with two 
stone daggers of the peculiar sandstone type described under 
Abra Provuiee. 

Epie poetry and early traditions . — In northern La Union, and 
elsewhere, several ancient epie poems (dating probably from the 
late pre-Spanish and early Spanish periods) have been pre- 
served. Some of them describe wars with the “Tattooed Igo- 
rots,” and give many interesting details of pre-Spanish Iloko 
life and beliefs. The best known of this group of epics and 
traditions is Biag n« Lam-ang, recorded at an early date by a 
priest of Bangar, La Union, and first printed in 1889; but 
there are other poems also of much interest. (A serious com- 
parative study of this early literature should be undertaken.) 

Workers . — Gerardo Blanco, Isabelo de los Reyes, Jos4 V. Corrales, 
Juan T. Burgos, Emerson B. Christie, Morice Vanoverbergh, 
Leopoldo Y. Yabes, Jose R. Calip, and Ernestina L. Llanes. 
(Also see Addendum for further data on La Union Province.) 
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16. Benguet Suhprovinee (now under the mountain Provinee): 

Stone-Age remaine . — A Late Neolithic stone adze or chisel, with 
a ali(d>tly curved back and of a rather rough trapezoidal form, 
was found in a hillside clearing near Haight's Place (K. 58, 
Mt trail). Igorot tradition reports similar specimens being 
occasionally found around Kabayan, and in the Agno and Ka- 
pangan River Valleys where they are known as “thunder teeth," 
and are regarded as possessing potent magic properties. 

Terrace culture . — The atone-walled rice terraces of the Kaiyapa 
District are probably the most ancient in the Mountain Prov- 
ince — and have been the subject of a special study by myself. 
(Many areas there have been long abandoned, and both ancient 
village-sites and walled-up tombs in the mountain sides should 
be sought for and excaimted.) 

A long-abandoned village site, with a nearby walled-up tomb 
of good size, exists on top of &e high ridge above the Itogon 
Mine — first called to my attention in 1987 by J. H. Harsman. 
I made a careful examination of the area, and regard it as well 
worthy of study and excavation, but work there will be difficult 
owing to the nature of the terrain. (The ag^e may be anywhere 
from a few generations past up to several centuries, but it is 
no longer remembered in local tradition.) 

Sarlg MetaUAge remaine . — Certain ancient copper and gold work- 
ings, in the Itogon-Bfia area especially, go far back into the 
past and seem to show a kinship to the old Lepanto workings 
(described under item No. IS, above). Some very ancient gold 
ornaments, copper vessels, sacred drums, gongs, and the like, 
still existed among the wealthier Igorots before the war. 

Porcelain-Age eite and eurvivale . — ^A grave containing whole 
pieces of late 16th and early 16th century Ming porcelains was 
cut into during development work on the Gold Creek Mining 
Co. property near Bfia in November, 1982 (found by the late 
C. L. O’Dowd); while other graves with similar contents are 
reported to have been destroyed in former times in the same 
vicinity. 

Many old Jars and other ceramic pieces are also kept by 
the w^thier Igorots, especially in northern and eastern Ben- 
guet. 

Burial coves and mummiee . — One of the most interesting types of 
remains in this Subprovince, however, is the great number 
of burial caves and niches, containing wooden coffins, bones, and 
especially (in some places) dried mummies. These mummies 
have remarkable lasting qualities, considering the climate; and 
the history of several specimens, at least, has been traced back 
to from 150 to over 200 years. (The preservative used is the 
aablut concoction, also known to the ancient Ilokos and to the 
Ifugaos.) One cave on Mt. Sto. Tomas, near Baguio, was found 
to contain more than 20 mummies, of which at least half were 
in a fair state of preservation. Near Buguias and Loo, in the 
northern part of the Subprovince, the famous mummy of And— 
long kept in a burial niche In a nearby cliff, treated with re- 
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apect, and made fzaquent offeiinga by the peopla— 'Waa atolen by 
a miaaionary from San Fernando, La, Union, and later became 
the object of a court caae. The specimen, having been placed 
in my charge for aome time, was examined by me carefully 
and ita hiatory inveatigated. It proved to be over 200 years 
old, and was still in perfect condition, having been kept In a 
wooden coffin in a dry niche, at an elevation of nearly 7,000 
feet above sea level. The body was completely tattooed, from 
the top of the forehead to the aolea of the feet, with an intricate 
pattern of the type illustrated by Hans Meyer in hia mono* 
graph on the Igorots in 1885. (All mummies still existing 
should be scientifically studied and photographed.) 

Workers . — ^Hans Meyer, Angel Perez, Otto Scheerer, H. O. Beyer, 
Alphonse Glaerhoudt, and others. (See Addendum for further 
data on Benguet.) 

16. Ifugao Subprovinee (now under the MoHntain Provinee): 

Stone-Age remains . — ^A well-made Late Neolithic stone adze, of 
a trapezoidal early stepped form, was found by Colonel Munson 
and Doctor Pick In a newly excavated road-bank between 
Kurug and Piwong, in emstral Ifugao. Several years later I 
examined the area briefiy, finding no more stone implenoents, but 
locating in a similar road-bank nearby a vein of much disinte- 
grated pottery fragments. These small sherds had exactly 
the appearance of the Early Iron-Age wares of Risal Provinee 
(The area should be thorougdily examined at the first oppor- 
tunity.) 

Stone-Aye survivals . — ^In addition to the rice-terraces there are 
many other modem uses of stone in Ifugao life,^ — some of which 
seem to be direct survivals of a Neolithic culture. Until re 
cently Ifugao smiths did all their finest metal work with 
stone hammers and stone anvils, in addition to the usual three- 
stone set-up of their forges and fireplaces. Sharpening stones, 
polishing stones, small mortars and pestles, mullers, stone beads, 
and a variety of other objects; throaing-stonea, as weapons; 
etc., all testify to such survivals. 

Stone implements, tektitra, and fossil mammalian teeth (par- 
ticularly of the timarao and wild carabao) have all been 
reported as being found among the "Buga” or magic stones, 
in Ifugao sacred "medicine-boxes.” (I have collected some of 
the fossil teeth, but have so far failed to secure any authentic 
specimens of the tektites or stone Implements.) 

Terrace culture . — The groat system of Ifugao rice-terraces — ^most 
spectacular of its type in the world — ^is now believed to have 
bad its beginning in the Copper-Bronze period, several centuries 
B. c. The Hungduan-Ahin Valley, which is the greatest single 
terraced area, and the Hapao Valley adjoining, both contain 
remnants of important secondary copper-bronze industries — 
although the copper, gold, and silver tiiemselves mostly came 
from the Lepanto area previously discussed. Ancient copper 
pots, spoons, images, and ornaments were formerly very com- 
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non in thoae vnlleya, but have now largely disappeared. Cop* 
per silver bronse gongs, and bronzo-silver-gold ornaments were 
still quite common prior to the recent war. 

Ancient beade, jara, and gangs . — The oldest Ifugao bead types 
are probably Gr^ and Roman specimens dating from the 
6th to 1st century b. c., but the commonest of the rare tjrpes 
is a special Bactrian brad, known as PanSo, consisting of two 
amber'glass cylinders with a layer of gold-leaf between, prob- 
ably also dating from before the beginning of the Christian 
Era. (Pdngo beads are also found in the Batanes Islands, 
and among the Tinggians of Abra and western Kalinga.) 

Old jars and bronze gongs, mostly of Chinese origin, are 
possessed by wealthy families and some pieces have been handed 
down as heirlooms for a dozen generations or more. Ming jars 
are still fairly common, but pre-Ming pieces arc very scarce — 
those that I have seen being probably all of Late Sung or 
Ydan dates. 

Literary antiquities . — Ifugao epic poems and myths (especially 
the Hudhud and the Alim) are worthy of extmded study tor 
the light that they may throw on the past, as well as tor 
their literary character itself. (They should be studied es- 
pecially in comparison with similar epic and myth material 
from adjoining Igorot regions in Lepanto and Benguet Sub- 
provinces; etc.) 

Workers . — Juan F. Villaverde, Julian Malumbres, B. Campa, An- 
gel Perez, Dean C. Worcester, H. O. Beyer, B. F. Barton, Jeff 
D. Gallman, and Francis Lambrecht. 

IT. Nusva Vizoaya Province.* 

(No true Stone- Age material yet recovered. Although potentially 
interesting suid possessing a long historical record, this prov- 
ince has been but little explored archaeologically, and few 
pre-Spanish remains of any sort have been found.) 

Possible Iron-Age site . — Some possible Late Iron-Age decorated 
pottery of a very interesting type was found by the late Tom 
Myers on an ancient village site in the heart of the llongot 
country, in May-June, 1935. On the Conwap River, several 
hours to the west of Pugu (in the Abakd country), an interest- 
ing site was found on the crest of a ridge or hill above the 
stream. The chief content of the midden site was a quan- 
tity of peculiarly decorated pottery, with incised designs of a 
unique pattern not yet found in any other Philippine area. A 
liberal sample was brought in for my collection, but much 
more could be gathered there. No porcelain fragments were 
found in the midden area, and it seems very possible that the 
site may be pre-ForcelaiB Age. 

Ruined Spanish Missions. — Interesting ITth and 18th century Span- 
ish-period objects have been found around the mins of the 
early Augustinian missions in the llongot country— all of which 
were closed down and completely abandoned about 200 years ago. 
The rains of at least eight or ten stone churches are known. 

ms — * 
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but only a few have been viaited or deaeribed. Myers found 
two that had not been previously reported. Seventeenth and 
eighteenth century eeramie fragments were plentiful around 
both of them. (Mostly Chinese porcelains and stoneware, native 
wares being rather scarce.) 

Workers. — Francisco Gainsa, B. Campa, Julian Malnmbres, W. 
C. Bryant, Wilfrid Turnbull, Carl Taylor, H. O. Beyer, Tom 
Myers, and Antonio Moso. 

18. Nueva Ecija and northern Tayabas (old “Prineipe") Provinees." (These 
two areas are combined for geographical reasons, but will bs dis- 
cussed separately: (a) The old Spanish province of Prtncipe, now a 
part of Tayabas [QueconJ Province; and (b) Nueva Ecija Province 
proper (which formerly meluded all of northern Tayabas) : 

(a) Northern Tayabas. — (No true Stone-Age remains yet found 
and only one pre-Spanish site of any considerable importance. 
However, other pre-Spanuh remains should be sought, espe- 
cially at Baler and Kasiguran, around Dingalan Bay, and on 
the Island of Polillo.) [See Addendum for further data on 
Polillo Island.] 

Lampong Bay area. — One pre-Spanish porcelain-bearing site of 
Ming date was found by W. S. Boston near the port area at 
Lampong Bay, in the early 1930 b. (This area should be care- 
fully explored, as it was an important landing place not only 
for Chinese traders but also for the Spanish galleons, at cer- 
tain seasons.) 

Workers. — ^Alexander Schadenberg, Wilfrid Turnbull, W. S. Bos- 
ton, and others. 

(b) Nueva Ecija Province. — (Stone- Age or other pre-Spanish sites 
have not yet been located; but a natural tektite site and some 
interesting Spanish period remains are worthy of mention) : 

Tektites. — Some two dozen true natural tektites were found about 
1928, by E. K. Harper, in the area around and a little to the 
east of Balete Pass, on the Nueva Vizcaya border. Most of 
these specimens are now in the American Museum of Natural 
History (New York). Tliey are not plentiful, but Harper is of 
the opinion that many more could be found there by diligent 
search. 

A few transported tektites were found in 1988 in a gravel heap 
at Mufioz (said to have been brought from a river bed a few 
kilometers away). The original find was made by the late 
Fide] Mayson, but was not followed up and no further speci- 
mens have come from that area. 

Poreelain-Age and Spanish period remains. — A few old and prob- 
ably pre-Spanish porcelain fragments were found by myself 
and Mr. E. D. Hester in 1938 on a hill above Laur, — ^probably 
part of an old village midden. The grass-covered terrain and 
lack of time prevented any proper exploration. 

Some interesting 17th and 18th entury jars and other ceramic 
pieces have come from around San Leonardo, doubtless being 
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■U or woBtly heirloom pieeee. No ■peeille burial pleoaa have 
been reporteiL 

(Source of old Tinggian villages near Cuyapo, and their history, 
should be sought. Also, the 17th and 18th century ndasion sites 
at Puncan, CJaranglan, and Pantabaflgan should be further 
explored.) 

Workera . — (As mentioned under the foregoing various items.) 
Also Luther Parker, Percy A. Hill, David P. Barrows, Epifanio 
de los Santos, and Dr. J. P. Bantug. 

19. TarUtk Province- 

(No Stone-Age or other prehistoric sites have yet been reliably 
reported from this province.) 

Poreelain-Age finds . — ^A few scattered ceramic pieces and some 
jars of Ydan, Ming, or later dates have been reported as acci- 
dental finds or as inherited heirlooms; hut no actual site has 
been recorded or explored. 

Workers. — None. (See Addendum for data on caves, etc.) 

20 Ponpamnan Provinee: 

Tektttea and PUistooone fossils . — Two interesting natural tektite 
areas have been locat^, one along the iSambales-Pangasinan 
border, and the other in the Bolinao area. The latter area 
produced the largest specimen (620 grams) yet known from 
the Philippines north of the Bikol area; also some unusually in- 
teresting Urge tektite di^ks. They were found by F. W. MeCaw 
and J. Kershner, in the early IOSOb. (For the border site, see 
Zambales Provinee.) 

A completely fossilized elephant tooth of a probably unique 
dwarf species (but possibly merely a baby form of a larger 
species) was found before 1920 on Cabarruyan Island in Linga- 
yen Gulf, near Alaminos. (It has been identified as an extinct 
form, and, a possible new species, of probably Late Pleistocene 
date, by Dr. G. H. R. von Koenigswald.) 

Stone-Age remains . — A few used stone hammers and grip-marked 
stones of uncertain prehistone dates (one being a Urge tektite) 
have been found in the Bolinao area. 

Sarlg Poreelain-Age site. — A very interesting ancient burial 
site was discovered by Mariano Dixon in 1928 near the town 
of Balineaguin, in the hilly region of the western part of the 
province. The site is in a recently cultivated area near a 
small spring, several kilometers from the present town. 

The first find was a burial-jar, the top of which was acci- 
dentally struck by the plow. This was dug out, but found to 
contain only part of a skull and some bone fragments. Further 
excavation in the vicinity turned up many other burial-jars, 
together with a eonsideraUe number of smaller pieces of porce- 
lain, stoneware, and pottery. It is also claimed that one of 
the jars contained several old coins, all having a square hole 
in the center and bearing Chinese characters. A dozen of 
the smaller whole pieces, and one of the coins, were later 
turned over by Dizon to H. P. Whitmarsh, of Baguio, who 
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subsequently took them to England 'where I believe they 
still are. Before leaving. Hr. Whitmarah brought these pieces 
to me in Manila for examination. They all seem to be defi- 
nitely Late Tang and Early Sung productions, somewhere be- 
tween the 9th and 12th centuries. 

In 1929 this site was visited by Victoriano Braganza, who 
later wrote an article about it.* He obtained a few more 
pieces, including a very early type of dragon-jar similar to 
those from the Hacienda Ramona Site in Pampanga Province. 
He also located a village midden site, on a neighboring bill, 
containing quantities of fragmients of various Chinese wares. 
Everything that he describes or illustrates seems to be pre-Ming, 
and his interpretation of the site is entirely wrong. 

This whole area should be carefully investigated when oppor- 
tunity offers. 

Later Porcelain-Age remains. — Two other pre-Spanish porcelain 
Bites were found between Lingayen and Bolinao, in a canal that 
was being dug. One of them contained a umque Chinese jar 
of probable Late Sung or Yuan date, bearing an embosiwd 
European head similar to the designs on Roman coins. This 
specimen, and other early jars from both sites, were brought 
to me by the late Major Eugene de Mitkiewicz in April, 1929. 
A few other accidentally excavated pieces have been reported, 
but, so far, no Sawankhalok or other imported Southeast Asia 
wares are known from Pangasinan Province. 

Another find that should have been mentioned above is that 
of a com of the third century a. C., bearing a Greek design but 
probably of Celto-Iberian origin, which was found while doing 
road-work between Pozorrubio and Camp One, in the northeast- 
ern part of the province. This coin, of which an illustration 
has been published, was formerly in the collection of Dr. J. 
P. Bantug, and lost during the war. (An exactly similar coin 
was found in a garden at San Pedro Makati; see Rizal 
Province.) 

Other protohiatorie survtvale. — Pangasinan offers rich archaeolo- 
gical possibilities for further exploration. The name Lingayen 
(“place of the Itnppa”) suggests ^e former presence of a Hindu- 
Malayan community 'with phallic monuments, and elements 
in the traditional history and surviving myths support such 
possibility. The pinvince has been the entry point for several 
of our ancient and more interesting cultures, and it seems 
very probable that remains of their former presence or passage 
here can still be found. 

Workers. — Justo Claudio, Eusebio Rosario, Paz R. Reyes, Ricardo 
Sison, Carlos P. Romulo, H. 0. Beyer, Leslie F. Taylor; and 
names mentioned under the foregoing various items. 

21. £ambalea Province (present boundaries only; old northern Zatnbalee 
being now a part of western Pangasinan, q. v.) : 

Tsktites. — ^FVmnd in large number along the present Panga- 
sinan-Zambales border. Also on two chromite mining prop- 
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ertiea, in the foothills a little south of the border. What 
appears to be another natural site lies in the hills back of 
San Marcelino, near some copper mining claims formerly oper> 
ated by Aguado Hermanos. (The Zambales tektites are all 
good natural specimens, with unusual form-characteristics that 
give them special interest. Plate 2, fig. 2.) 

(No true Stone- or Iron-Age remains yet reported.) 

Poreelain-Age remaitw and eurvivals . — One interestmg midden sit* 
of Ydan and Early Ming date has recently been located by 
Robert B. Fox and Governor Francisco Anonas (June, 1947), 
on a small hill at the sitio of Purakin, near Ugik, on the old 
Cushman Ranch (now belonging to the Governor). Another 
similar site exists at Alibaiyan, near Ugik, but no fragments 
from this area were brought in. (Fox expects to explore the 
area more fully, soon; it lies only about three Idlometers from 
the Villar Farm School.) 

A few scattered ceramic pieces — all of lAte Sung, Yban, or 
Early Ming dates — ^have been reported as accidental finds, in 
several other Zambales areas (particularly near Botolan), but 
no definite bunal site has yet been located or explored. 

A few ancient beads have been occasionally found among the 
Zambales Negritos, and some were collected in 1918 by J. M. 
Garvan. Tradition speaks of stone arrow-points also being 
used among the Negritos in pre-Spanish times, but no trace 
of such material has yet been found. 

Workers.— A. B. Meyer, W. A. Reed, Francisco Canamaque, Fr. 
Domingo Peres (1680), J. M. Garvan, Paul Sehebesta, Robert 
B. Fox; and (for tektites) Otto Frauendorf, Wilfrid l^mbull, 
Churchill Scott, and Herminia Gaerlan de Hemandes (for Ba- 
buyan Site). 

22. Bataan Province: 

Stone Age . — On the China Sea side of Bataan Province, particu- 
lariy on certain sloping tablelands used for graxing, consider- 
able numbers of protoneoliths of Bacsonian type (varying from 
crude to quite well-made specimens) have been found scat- 
tered over the present surface. Several collectors have gathered 
specimens, but no systematie exploration has been carried out 
Four rather similar specimens were picked up by Leonardo 
Vasques, in Februsury, 1929, on a low ridge near the Lamao 
Agricultural Station, but no other stone implements, of either 
pre-Neolithic or true Neolithic types, have been recorded from 
Bataan Province. 

PoroetainrAge romaint. — A number of accidental finds of ceramic 
pieces, mostly of Late Sung or Ming date, have been made in 
this province; but no actual ceramic site has been located or 
property excavated there. Some Interesting early fragments 
have been picked up along the Manila Bay shore, partieularty 
between Samal and Orani in the northeastern part of the prov- 
ince. (also see next item.) 

Gold eetM of tho pre-Spanfsh period-— -Several amall button-shaped 
gold coins, usually bearing the embossed eharaeter “ma*' in 
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the old syllabary, of types current in Java and Indo-China 
during the Hindu period, have been accidentally excavated in 
Bataan. Dr. J. P. Bantug has described a find of 70 sueh 
pieces, made in October, 1014, in the barrio of Tiis, Bagak 
municipality, and he had in his possession one of the specimens 
at the beginning of the war. This was a hoard, buried in an 
old clay pot which was accidentally plowed up and broken 
by a farmer named Alberto Ledesma. (These coins are exactly 
similar to another hoard buned in a pottery vessel near San 
Felipe Neri, Bizal Province, discovered in 1887 and described 
by Isabelo de los Reyes and Dr. A. B Meyer See later refex^ 
ence under Rizal Province.) 

(All of the coastal area and nearby foothills in Bataan should 
be carefully explored, especially while the post-war recon- 
struction is going on. The Mariveles area should not be over- 
looked, despite the great wartime destruction there, as it was 
probably here that the first Chinese and foreign trade-centers 
were located.) 

Workers. — A. B. Meyer, W. A. Reed, J. M. Garvan, E. B. Ro- 
driguez, Major Albert J. Brasee, Dr. Joa4 P. Bantug, and 
Robert B. Fox. 

28 Pampanpa Provinee.* 

(No pre-Neolithic artifacts, and no fossils or tektites, yet re- 
covered in this proving.) 

Neolithic remains . — A good specimen of a dightly trapezoidal 
Late-Neolithic chisel, and two other probable Neolithic arti- 
facts of a cruder type, were found in plowed fields near the 
Hacienda Ramona ceramic site, but were probably in no way 
connected with that site itself. (A number of interesting used 
hammers, mullers, gnp-raarked stones, etc., were found in the 
ceramic site, but most of these are undoubtedly PoreeUin-Age 
survivals from the Neolittuc.) 

Porcclain-Age remains and survivals . — ^The remarkable site at 
the Hacienda Ramona will first be taken up, after which 
several other miscellaneous finds, etc., will be treated sepa- 
rately; 

Hacienda Ramona Site . — On this plantation, near Porak, there 
exists a remarkable and extensive Porcelain-Age Mte of 
an early type, known as the “Goodall Site,” and first ex- 
plored in 1985-1936 by G. M. (xoodall and two Filipino 
assistants, working under my general direction. (The re- 
sulting collections are mostly in Manila.) 

A more extensive exploration was carried out in 1939 
by E. D. Hester, George Woods, and Herman GostenoUe, 
assisted by Manager Suarez and certain other ofllcials of 
Warner, Barnes & Co., who own the Hacienda. A large 
quantity of burial-jars, and of smaller ceramic pieces of 
various shapes and sizes, was obtained — ^most of which I 
saw or examined briefly from time to time. (A part of 
these specimens were sent to the United StatM, but the 
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great majority ware, unfortunatdy, diMeminatad or da£> 
initely deatroyed dunne the war.) 

The Bite is large and at least three perioda of inhaUta- 
tion are identifiable: 

1. An extensive burial area dating from Late Tang 

to Middle Sung (mostly with plain glazed burial* 
jars, exactly like the one from Calayan Island, 
mentioned under item No. 7, above.) 

2. A village site and less extensive burial area, dating 

chiefly Late Sung and Yuan (with early dragon- 
jars, and similar objects). 

3. A small village site, and possibly a few graves, 

dating from the beginmng of the Ming period; 
located a short distance up the slope from the 
major site. 

It also seems probable, from reports of plantation work- 
men and local natives, that sever^ other as yet unworked 
bunal sites exist in t^s vicinity. 

In addition to the three types of burial-jars and asso- 
ciated wares the Hacienda ^mona Site presents certain 
features of special interest for ceramic study and inter- 
pretation — a few of which are; (a) The presence of large 
quantities of Yiichow and other southern Sung wares, (b) 
Several good exampln of the rare tobi'Briji, or spotted 
celadon, associated with Ying Ch’ing fragments — one whole 
piece being in the form of an unusually weQ-made carabao 
(the glaze between the spots being a delicate translucent 
blue-green that is typically Ying Ch'ing). (c) The fact 
that no whole pieces and only two early fragments of blue- 
and-white ware have been found in the entire site (and 
these may be Yflan ratiier than Early Ming), (d) No 
identifiable Sawankhalok or other southeast Asia wares 
have yet been found, although some probable Tang black- 
glazed and apple-green glazed pieces and fragments closely 
resemble the Kalong wares of northern Siam, (c) Several 
uniquely fluted small teapots and wine-pots, of types rather 
unusual in Philippine sites, are worthy of special study. 

The Hacienda Ramona Site is still far from exhausted, 
although many good Mramie pieces have been crushed and 
scattered by the use of heavy tractors and mechanical plows 
and cultivators on the plantation. Much of the exploration 
work in the past has been far from scientiflcally con- 
ducted — and, in the future, some small undisturbed areas 
should be fenced off and excavated systematically. The 
results might well settle some important points concerning 
the history of the site that are still vague or definitely 
doubtful. 

Other PereelainrAg* attes, — ^The late Herman Costenoble, in 1940- 
1941 found two other Early Porcdain-Age sites on a sugar 
plBwtjfinn some distance to the southeast of the Hacienda Ra- 
mona. (Shortly before ho was killed daring the war, he fur- 
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nished me with a map and some notes on these sites, as wdl 
as a number of midden frasmumta found in the vicinity. How* 
ever, there was no opportunity for further exploration.) 

Dr. Job4 P. Bantug formerly possessed several very interest- 
ing ceramic pieces from Pampanga sites. One of these - a e- 
cidentally excavated in the vicinity of Lubao while a well 
was being dug — was a medium-large Tzechow type of black- 
and-white decorated jar or vase, of a type heretofore known 
only from Site B in Sisal Province. He also had other pieces, 
both Sung and Ming, excavated in the Lubao area, as wdl as 
one or two from other localities. 

On the whole, Pampanga, together with neighboring parts of 
Bulakan and Bataan, offers the best field for our next system- 
atic exploration, and the work should not be too long delayed. 
Workers . — (As indicated under the preceding various items.) 
Also Ricardo E. Galang, Sol H. Gwekoh, Ckimelio Pabalan 
Byron, Luther Parker, W. Huse Chapman, H. O. Beyer, and 
Leslie F. Taylor. 

24. Bulakan Province: 

(Like Hixal Province, Bulakan probably contains practically all 
of our known archaeological horisons; but, so far, we have 
systematically explored only a relatively narrow strip along 
the Sisal-Bulakan boundary line. Our systematic explorations 
have been chiefly in the Marilao River Valley and along the 
Novahches-Ipo Road, and throughout the rest of the province 
we have made only the usual type of casual or accidental finds. 
As the Marilao and Ipo Road finds have all been included in 
the regular "Rizal-Bulakan Collection,’' they will be discussed 
under No. 26 below, and, for the present, we will confine our- 
selves chiefly to the other Bulakan Province finds that are 
not included in that systematic collection.) 

Tektites! (1) The Pugad Bahuy eoUeetion . — ^The old Tagalog bar- 
no of Pugad-Babuy (now known officially as “Torres Bugallon"), 
a part of Polo municii>ality, contains what is probably the 
world’s largest concentration of natural tektites — certainly much 
the largest deposit yet discovered. More than 60,000 good 
specimens have been taken out of this site for my own coUee- 
tion, and probably around 10,000 more by other collectors. 
And there are still many more to be had in the area. In ad- 
dition to the Pugad-Babuy Site proper, the Maysan and Kara- 
watan areas are also included in the main ecdlection. 

(2) Other Bulakan tektite areas . — ^No other extensive natural 
tektite deposits have yet been found outside the Pugad-Babuy, 
Karawatan, and Maysan areas — although they may exist— but 
several secondary or transported deposits have been found. At 
two points along the road from Maysan to Novaliches, a few 
specimens have been found. Also, at tiiree points in Mey- 
cauayan municipality Miss Natividad P. Noriega found a few 
specimens in old rice-fldds— all showing signs of transport, or 
use as charmstones. No systematic seardi for tektites has yet 
been made in other parts of the province. 
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Pre-NeoliUiio atone artifaota . — ^In addition to tektitea, portiras vt 
the Pugmd-Babuy and Hayaan areas contain a sizable quantity 
at Hesolithie obsidian and flint microliths, and a few undoubted 
palaeolitha have also been found in plowed fields within the 
tektite-bearing area. 

A number of true palaeoliths found in the Marilao Valley 
will be included in the Rizal Province discussion, as also will 
be several small Mesolithic sites in the same area. 

A few scattered specimens have been picked up elsevdiere 
in the Province — ^mostly as surface findi^— but none worthy of 
special discussion. 

Neohthie artifaeta . — ^All so far found (considerable numbers in 
some eases) have been within the systematic area — and will be 
discussed with the Bizal material — except the Ginyngr Site, see 
No. 4 below. 

Metal Agee . — One of our best combined Late Neolithic and 
Bronze- Age sites, and our third largest Early Iron- Age site, 
both lie directly on the Bulakan-Bizal boundary at Site H. 
No other pre-Porcelain sites have been found so far, outside 
the area of systematic exploration. 

However, the largest Central Luzon iron-ore deposit yet known 
lies in the Angat-Norzagaray area, and it has been more or leas 
continuously worked in a desultory way since early Spanish 
tunes. It seems quite probable that a pre-Spanish iron work- 
ing may have existed in the area, but it has never been prop- 
erly explored with a view to locating the remains of such an 
industry, and such a search should certainly be earned out at 
an early date. 

Pre-Spamah Porcelain-Age aitea , — The following pre-Spanish ce- 
ramic sites have been located (but very casually explored) 
in parts of Bulakan Province outside the area of systematic 
exploration: 

(1) Dalawdn barrio, San 3ob6 municipality; 15th and 16th 

century porcelain and jar fragments, found by “Ario" 
de la Cruz in 1928. 

(2) In June, 1929, W. S. Boston foaipl-JM[en 15th century 

ceramic fragments on a amall hill HMne site known as 
“Boston’s New Mine,” on the upper Santa Maria River, 
a short distance to the east of Ipo. 

(S) In 1931 seven whole or nearly whole ceramic pieces, three 
certainly of Sung date and four others dating from the 
14th to the early 16th century, were obtained from 
homesteaders who had accidentally excavated them on 
their lands in tiie area above the Ipo dam and around 
the headwaters of the Santa Maria River about 7 to S 
kilometers east of Ipo. (Collected by Fdieiano and 
Islao directly from the homesteaders.) 

(4) In June, 1934, a very remarkable site (but one quite 
diAcuIt to get to) was found by a farmer named Isabelo 
Ramos at a place called Kinyug or Ginyug, on land 
owned by a certain "Doctor Araneta” about 6 kilo- 
meters east of the Novaliehes-Ipo Road at Km. 85? 
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(Said to he on Tialok Creek, about 5 kilometen above 
its junction with the Santa Maria River; and to be 
3 hour* walk from Site H, in a generally east or south* 
easterly direction.) 

This Ginyug Site consists of at least two distinctive 
horizons: (1) an area of about one square kilometer 
containing only Early to Middle Neoli^ic stone arti* 
facts; and (2) a strip along one side of the area — and 
comprising several plowed fields and a small hill or 
ridge — containing numerous common pottery fragments 
mixed with sherds of Late Sung, Yfian, and possibly 
Early Ming date. 

The Neolithic area contains Luzon adzes (at least 
three were found) of Middle Neolithic type, associated 
with Early Neolithic adzes of more or less typical 
form, and some other interesting artifacts. 

On the whole this site seems to demand further ex- 
ploration at the earliset practicable date. 

Decorated Manila-ware jars, and the like.— Five of our finest 
specimens of large decorated "Manila-ware" water-jars— of 
16th, 17th, 18th century — have come from Bulakan barrios, 
where they have been preserved as heirloom pieces. Found 
chiefly in San Josd, Meyeauayan, Polo, and one from Pugad- 
Babuy barrio. One plain ManUa-ware jar also came from 
Bocaue. (All were manufactured at San Pedro Makati; see 
Rizal Province.) 

tForfcers.— (As indicated above.) Also H. O. Beyer, W. S. 
Boston, J. P. Bantug, Fidel Mayson; and (for tektites) F. 
W. McCaw, Miguel Selga, Ralph Busick, E. D. Hester. [For 
further Bulakan data, see Addendum.] 

25. Rizal Province {including reeulte of the Rizal-Bulakan Arehmological 
Survey) : 

Early period.— Prior to «ie year 1926, the chief finds m 
Rizal Province and the Manila area had been as follows: 

(1) In 1887 a small stoneware jar was excavated in San 

Friipe Neri, filled with small button-shaped gold 
coins — each embossed with the character "ma” in 
the old syllabary— of a type common during the 
Hindu period. Most of them were melted up or 
disseminated, but Isabelo de los Reyes obtained a 
few, one of which he gave to Dr. A. B. Meyer, who 
deposited an accurate cast of it in the Batavia 
Museum, where it probably still is. 

(2) Around 1901 Felipe G. Calderon and Dr. David P. 

Barrows excavated two or more Sung-period graves 
in Santa Ana (see later Beyer-Boston notes on pa nu. 
site), and obtained some fine celadon and Ting-yao 
pieces— some of which were sent to the United States 
by Doctor Barrows and by Dr. Wm. Musgrave of 
the Philippine General Hospital. 
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(8) In 1908 a imall Sung^type stoneware Jar and a small 
celadon dish were found at a depth of about 4 feet 
in the bank of the Mankina River at the town of 
Montalban, by a woman washing clothes — ^the bank 
having recently partially caved down due to a 
storm. 

(4) Early in 1020 four very interesting Late Neolithic 
stone adzes were found by employees of Aguado 
Hermanos — one from the hill at the top of a stone 
quarry at Binangonan, and three nephrite specimens 
while dred^ng gravel from the bottom of the Pasig 
(just in front of the Provincial Building at Pasig). 

(6) In 1920 Contractor Charles G. Wing found two fossil 
bovine teeth (carabao) in a deep excavation in San 
Juan; while another fossil tooth found while boring 
an artesian well through the tufa in the same viei 
mty proved to be that of a prehistoric deer. 

(6) An extensive hoard of 16th and 17th century silver 

coins, of early Spanish types used in the West 
Indies, Mexico, and the Philippines, was dredged 
up in the Marikina River (1914-1915), at a point 
a little below where the present bridge stands. 

(7) In 1922 a very interesting CeltO'Iberian coin of the 

8d century b. C., bearing a well-preserved Greek 
design, was dug up in a garden near the Pasig 
River at San Pedro Makati. (The importance of 
this coin was greatly enhanced by the finding of 
another exactly similar specimen in Pangasinan 
Province, q. v.) 

(8) About 1919-1923 Mrs. Robert M. McCrory and Hazel 

Clark Taylor assembled a remarkable collection 
of old Manila gold work (both pre-Spanish and 
early Spanish, in origin), including especially bead 
nccklacee, earrings, finger-rings, brooches, hair-oma- 
ments, and the like (it is to be feared that this 
collection was partly disseminated and the remainder 
destroyed during the war). 


Period of eyatematie exploration (JPte-JMO ), — (Stimulated by 
the discoveries at the Novaliches Dam, in February 1926, a 
period of active exploration was begun — Plater known as the 
Rizal-Bulakan Archaeological Survey— which ultimately covered 
about three-fourths of Rizal Province and nearly one-fourth 
of Bulakan. About 120 diiferent sites were examined, and 
a few of the most important were explored extensively — others 
being explored in part only, with sections reserved for future 
more detailed work. The collections of this five-year period 
totalled nearly a half-million specimens, of which, unfortu- 
nately, about 75 per cent of the bulkier material wes destroyed 
during the recent war. Some specimens can of course be 
recovered from the Bureau of Science and Ermita ruins, but 
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they ate all more or leu damaged and the labela loat« LuckUy, 
however, the full ut of eatalogaes and field-notes was pre- 
served, and a good eross-section of the entire collection still 
survives. Many of the rare specimens lost had been photo- 
graphed and described in detail, and, although our negativee 
were lost, a fairly good set of file-prints still remains. 

The Bizal-Bulakan area explored by mynlf, auisted by 
W. S. Boston, was divided into three main districts, known re- 
spectively as: 1. Movaliehes-Marilao; II. Central District; and 
III. Lake District. The collections for I and III were each 
kept as a single unit, but the Central District was subdivided 
into five smaller units, each with a separate catalogue. These 
subdivisions covered ^e San Juan River Valley, the Paaig- 
Tagig River Valleysi the Marikina-Puray River Valleys, the 
special Santa Ana Collection, and the Manila situ. 

The various sites in the Novaliehu-Manlao District were 
duignated by single or double Roman letters, while thou 
in the Lake District were duignated by Arabic numerals. 
In the Central Distriet the various subdistriets and sites were 
distinguished by the use of one or more key-letters in front of 
the number. For example, all Manila sites south of the Pasig 
River were distinguished by the key-letter "E" (beeauw of 
Ermita being the first aru explored) ; while, for convenience, 
those sites north of the Pasig River were distinguished by 
Dupite the great size of the collections, it was thus 
possible to avoid the use of very long numbers — which tend 
to be a nuisance and the source of frequent mistaku, in 
specimen handling. (As will be seen later, a still simpler 
system was adopted for Batangas Province — which was also 
applied to the Visayan Iriands collections and to the Luzon 
tdetite sites.) 

It will be possible here to give only a very brief outline 
of the Risal Province finds, and, for convenience, the thru 
principal districts and the various subdistriets will be dis- 
cuned separately. 

I. NOVAUCBES-HARILAO DISTRICT 

A total of 29 separate sites were examined (some being 
divided into several areas), and they were duignated A to 
Z, ZZ, YY, and XX, respectively. 

Sites A, B, C, E, r, H, M, N, S, U, W, X, 2, and XX 
(14 in all) may be regarded as of major importonce. 

Sites D, 6, I, L, R, V, and ZZ (seven in all) are of sec- 
ondary, but considerable, importance. 

While the remaining eight situ, J, K, O, P, Q, T, Y, and 
YY are of relatively little importanu (although each has pro- 
duced some interesting spuimens or information), and may be 
disregarded in the present account. 
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The eontenta of the major and secondary aites may be 
indicated very briefly, as follows: (By horiaons): 

Early Palaeolithie . — Outcrops at Sites A, U, and X contain 
our oldest palaeolitha; associated with stegodon teeth and 
other fossils of probable Middle Pleistocene date, and in some 
cases with natural tektites. 

Later Palaeolithic . — Scattered finds of other palaeolitha 
(mostly Pleistocene), and a few definite outcrops, occur partic- 
ularly at Sites D, G, H, N-b, W, and XX. (Between Sites 
X and H, and again at Site G, there are pretty definite Late 
Pleistocene outcrops, containing numerous implements with 
recognizable characteristics.) 

MeaoUthie . — Sites G, I, Z, ZZ, and a few other minor localities, 
contain considerable quantities of pre-Neolithie obsidian and 
flint microliths (mostly early post-Pleistoeene in date), and a 
few larger mesoliths. (Site Z is one of our best mixed lleso- 
lithic and Eearly Neolithic sites, with practically no intrusion of 
material of either earlier or later date.) 

Early NeoKtkie . — (Certain interesting protoneoliths, occur- 
ring at Site D and elsewhere, may be here regarded as a pre- 
liminary subclass.) The Novaliches-Marilao District contains 
the beat and moat extensive Early Neolithic deposits yet found 
in the Philippines, ranging in type from rather crude Baeso- 
nian forma to fully ground axes and adzes of round or ova) 
cross-section, and in date from about 4000 to 5000 B. C., down to 
2500 B. c. or a little later. Sites A, B, D, F, G, H, M, N- 
b, S, V, W, X, Z, ZZ, and XX (16 in all) contain an Early 
Neolithic area or horizon, but only a few of them have con- 
centrated deposits indicative of settlements. “Hospital Hiir 
at Site A, the western border of Site H, the eastern border 
of Site M, and parts of Sites D, G, N-b, X, Z, and XX, have 
produced the most and best specimens. 

Middle Neolithic. — A few rare shouldered types, and a more 
numerous group of ridged (or “Luzon”) adzes, are now recog- 
nized as a Middle Neolithic group (dating somewhere around 
2000 8.C.), ancestral to the "tanged” and ridged adzes of 
Polynesia. Their distribution is sharply defined, covering a 
circumscribed but continuous area in three river valleys of the 
Rizal-Bulakan area (the San Juan, the upper Novaliches, and 
upper Marilao valleys), and a small area in Batangas Province. 
Sites D, G, H, M, N-b, S, V, W, X, and XX, have all produced 
good specimens of this type in small quantities. 

Late NeoUthie. — Plain-backed, transitional, and early stepped 
Late Neolithic adzes, chisels, and the like (all rectangular or 
trapezoidal in cross-section) have a wide distribution in Rizal 
Province, but are always very limited in quantity, and nothing 
like the rich deposits of Batangas Province has been found 
here. Sites A, D, G, H, L, M, N, V, X, and XX, have all 
produced one or more good specimens, the largest numbers 
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coming from Sites H, L. and X. Site L is purely Late Neolithic 
(long chisels, barkeloth beaters, early stepped adxea, and other 
tools) and seems like a spot out of the Batangas culture. 
No nephrite (jade) tools occur in this District; but green jade 
beads of the Batangas types have been found at Sites K and L. 

Bronze-Age arttfaete. — No bronxe celts have beoi found in 
the Rizal-Bulakan area; but bronse ornaments, very si mil a r 
to the Batangas types, have been found in Early Iron<Age 
graves at Sites A, C, and H, in this district, and at site 18 
and elsewhere in the Lake District. (The Site 18 extensive 
deposit is probably truly Bronze Age, as will be hereafter in- 
dicated.) 

Prehiatone Iron Age. — (o) Early Iron Age (2nd or 3rd cen- 
tury B. c., down to Srd or 4th century A. D.); (6) Late Iron 
Age (4th to 0th century a. d.) : Sites A, C, and H contained 
extensive and nch Iron-Age deposits, unmixed with any later 
material but only with earlier Stone-Age remains. All three 
localities contained Iron-Age burial grounds combined with vil- 
lage sites — and we excavated large areas at each site. We 
found that jewelry, weapons, tools, pottery, and other material 
were buried with the dead — and especially the graves of the 
wealthy or chieftain class produced objects of great interest, 
and often of artistic merit. The four great new industries 
were metal working, pottery making, glassmaking, and weaving. 
The latter art was discovered and studied through the existence 
of cloth imprints in the rust cakes of iron tools and weapons, 
placed in the same grave. Gold, silver, copper, bronse, and 
lead were all used to some extent, chiefly for ornaments. The 
early pottery is often covered with incised or perforated de- 
signs, and only the Late Iron-Age pottery is slip-covered and 
plain or with molded designs. Site C had most extensive Early 
Iron-Age deposit; Site A was about one-third Early and two- 
thirds Late Iron Age; while at Site H over three-fourths of 
the area was chiefly Late Iron Age. 

In addition to the three sites already mentioned. Sites B, 
E, I, M, and possibly one or two others, had small Iron-Age 
deposits associated with later material. 

Special Iron-Age jar-bunal culture. — (About 8rd to 10th 
century a.d.’) Does not occur in the Novaliches-Marilao Dis- 
trict 

Porcelain-Age remains. — (o) Early Monochromes (9th to 
12th century A.D.); (h) Later Monochromes (ISth and Idtti 
centuries); (c) Ming period (IBth to 17th century); and 
(d) Spanish period and modem. 

(o) Part of Site B, Site E, and parts of Sites M, S, U, 
and W, all contain Early Monochromes in varying quantity. 
Part of Site B also contains a large cremation-type burial- 
ground, with several whole porcelain pieces in each grave. 
Site E is an old village site of Sung date. 

(ft) Sites B, M, S, U, W, and XX, all contain a stratum 
of Later Monochromes, sometimes mixed with or overlain by 
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Uiiv ware. (At Site B many Thaah>hoa and other lado- 
Chioa wares occur, as w^ as Oiiuese.) 

(c) Site F is the best jSarly Ming^period site, dating mostly 
from the 16th century; but Sites M, S, U, and W, all contain 
some Ming material mixed with earlier monochromes. This 
whole district appears to have been largely depopulated during 
the Middle and Late Muig periods (16th and 17th centuries). 

(d) Very few early Spanish-period remains have been found 
in this district, and it is not until the middle 18th century, 
or after, that extensive reinhabitstion appears. Historic re- 
mains of 18th and 19th century date are found chiefly in parts 
of Sites D, J, K, O, P, and other less important places, der- 
tain fragments of "Manila-ware" vessels, clay-pipes, and jars 
have the chief distributional interest. 

(11. Central District: For convenience, discussion of the much 
sulxiivided C!entral District will follow the Lake District.) 

m. LAKE DIBTUCT 

Seventy-one sites were examined, of which some 14 were 
excavated partially or extensively. The quality of the various 
sites may be estimated as follows: 

First class.— Sites 6, 7, 11, 13, 15, 17, 22, 24, 34, 62, 64, 67 
and 63 (or 18 in all). (Not all of such sites have been com- 
pletely explored.) (Sites 18, 17, and 24 were most productive 
in specimen quantities.) 

Second elaes . — Sites 2, 3, 8, 16, 21, 23, 31, 32, 38, 36, 36, 

88, 42, 43, 45, 58, 56, 68, 68, and 71 (or 20 in all). These 
are good sites, but smaller; a few partly excavated. (All 
have contributed information of value.) 

Third class.— Sites 6, 9, 10, 14, 18, 19, 27, 87, 41, 44, 48, 66, 
69, 60, 67, and 69 (or 16 in all.) (These sites should mostly 
be further explored.) (Some important specimens have been 
obtained from all these sites.) 

Of little importance . — Sites 1, 4, 12, 20, 26, 26, 28, 29, 30, 

89, 40, 46, 47, 49, 60, 61, 61, 62, 64, 65, 66, and 70 (or 22 in 
all). (A few are worth further exploration.) 

The contents of the above sites may be classified briefly 
as follows: 

Palaeolithie , — Some eaiiy palaeolitbs and natural tektites 
(but no important fossils) found in Sites 19, 24, 42, 63, 68, 
60, and 63; good later palaeolitbs in Sites 18, 23, 43, 65, and 
57 especially. 

Mesolithic . — ^Extensive deposits of pre-Neolithie obsidian and 
flint microliths, etc., in Sites 18, 21, 22, 27, 57, and 63; and less 
quantities in several other areas. (These Lake District Me- 
solithic sites are the best yet found in the Philippines— except, 
perhaps, the Kubao sites of the Central District, to be dis- 
cussed hereafter.) 

Protoneolithe . — Found in considerable numbers in the Tanay 
River Valley; see especially Sites 23, 88, 43, 64, etc. 
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Early Neolithic, — Scarce in the Lake District, excefit in the 
Baras and Pililla River Valleys; see chiefly Sites 17, 22, 24-b, 
etc. 

Middle iVeoltthte.— (Typical ndged and shouldered specimens 
are wholly absent in the Lake District; but some interesting 
transitional forms between Early and Late Neolithic exist.) 

Late Neolithic. — Adzes, chisels, and barkcloth beaters 
(horned), of fairly typical forms, are found in several widely 
separated parts of the Lake District, but in very small quan- 
tity. One nephrite chisel and three fully stepped adzes (similar 
to Batangas types) have been found. See especially Sites 19 
(horned barkcloth-beater, etc.) ; 22, 23, 24-b, 34 (unique red 
stepped adze) ; 53, and 54 (well-stepped adzes) ; etc. 

Brome-Age artifaete. — One part of Site 13 has an extensive 
deposit of Bronze-Age jewelry, ornamental objects, and pos- 
sibly fragments of a few tools, etc. (but no celts or spear- 
heads yet found). Sites 11 and 17 also contain a few pieces 
of Bronze-Age type jewelry. 

Prehistoric Iron Age. — Site 17, our largest and richest site 
in this district, contains a distinct Iron-Age horizon unmixed 
with other cultures; and Sites 8, 6, 7, 11, 24-c, and 86 all 
have interesting Iron-Age deposits, in contact wi^ early Por- 
celain-Age cultures. In two or three other sites (see 86, 58, 69, 
especially), interesting fragments of Iron- Age Jewelry and 
other artifacts have been found. (Sites 6 and 17 contain the 
largest quantities of Iron-Age beads; etc.) The Lake District 
Iron-Age deposits are mostly, if not wholly, of Middle or Late 
Iron-Age dates. 

Pre-Spanish Porcelain-Age sites. — (a) Tang-Sung Early Mo- 
nochromes; (b) Later Sung and Yiian Monochromes; (e) 
Early Ming-period wares (15th century); (d) Middle Ming 
ware (16th century): 

(a) Early Monochrome period. — ^Parts of Sites 5, 7, and 
17, especially. (Site 7 offers the greatest variety of early 
types — ^mostly from an old village midden, plus also a few 
graves containing whole pieces.) 

(b) Later pre-Ming monochromes. — Sites 6, 17, 22; plus 
parts of Sites 11, 33, 86, and a few minor localities. (Site 

contains one of the best assortments of later monochromes 
to be found anywhere in Rizal Province, and is almost com- 
pletely free of any admixture of later material.) 

(c) Early Ming wares. — Parts of Sites 11, 17, and 24, plus 
Sites 45, 63, and 66 are good examples, with several minor 
localities. (Site 24, in certain areas, contains the greatest 
quantities of unmixed material in village middens; while buried 
whole pieces have been recovered from gpraves in Sites It, 
45, and elsewhere, in small quantity.) 

(d) Middle Ming wares. — Very large midden deposits of 
16th century Ming wares, in great variety, are found in Sites 
18 and 15, with practically no earlier or later wares mixed 
in. (Also parts of a few other smaller sites.) 
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Spanish period and hiatone remains. — (a) Late Minj^ and 17th 
century; (6) 18th-19th century and m^em: 

(а) Late Ming and other 17tk century remains . — Site 16, lor 
ceramic wares; Site 17, lor beads, other Jewelry, and mised* 
laneous artifacts; parts of a few other sites (especially Sites 

8, 20 , 66, etc.)* 

(б) Eighteenth Century to modem . — Sites 8, 9; parts of 16, 
17, and 14; 26, 66, etc. 

II. CGMTBAI, DISTRICT AMO SPECIAL SITES 

It will be most convenient to discuss each of the five sub- 
districts or special sites completely under its separate heading, 
but in a more generalised manner than was adopted for the 
other districts. 

Although only about 20 sites have been allotted to the 
Central District, several of them were divided into several 
areas each, while the Manila sites (counted as a single group) 
were subdivided into a large number of special areas and sub- 
areas. (We here no more than list them, with a very 
generalized indication of their contents.) 

1. San Juan River Valley Subdiatnet , — Eight original sites, 
numbered SJ-1 to SJ-6. Only SJ-8 and SJ-6 remained of 
permanent importance; although a number of good specimens 
were found in nearly all of the others (notably our best specimen 
of the Middle Neolithic “Luzon” ridged adze, from SJ-2). Four 
of the original sites were afterwards (during the 1931-1941 
period) incorporated either with Manila or with the special 
Santa Mesa and Kubao sites, to be discussed hereafter. 

Site SJS . — Covering the townsite of San Francisco del 
Monte, this site contains three groups of mteresting ma- 
terial: First, a large dome-shaped low elevation known 
as “Buck’s Hill,” containing an extensive deposit of 
Middle and Late Neolithic artifacts, consisting of a 
few fragmentary or damaged adzes associated with large 
numbers of much-used or worn fiaked implements made 
both of obsidian and of tektite natural glass. (Arrow 
or dart points, drills, scrapers, small knives, and com- 
bination tools, are the commonest types.) Second, an 
area containing a considerable quantity of 16th and 17tb 
century peramic fragments (b^h imported and local), 
indicating a vfliage site of that period Third, a group 
of mins consisting chiefly of early Spanirii stone build- 
ings, known to have been destroyed during the “Chinese 
rebellion” about 1640, and never rebuilt 
Site SJS . — Known as "the Tuason Site,” this place was 
apparently an ancient trading-station located at a mudi- 
us^ crossing of the San Juan River. There appear to 
have been Late Neolithic “stations” or small villages on 
both banks of the river, and along a small creek ^at 
enters the river at this point. (A few well-flnisihed 
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rectangular adzes and chisdi, associated -with many 
flaked implements of obsidian, flint, chert, etc., an 
found.) 

After the Late Neolithic there an no signs of occupation 
until the 16th century when another small village existed, 
chiefly on the west bank, until the Spanish oeeupation in 
the late Idth century, after which it also disappean. 

2. Pamg-Tagtg Subdiatriet. — (Covering the whole area south 
of the Fasig Biver, through the Tagig Valley, and along the 
Lake shore through Bagumbayan and Sukat as far as Alabang.) 
Seven original sites, numbered PT-1 to PT-7. Only three of 
these (PT-2, PT-4, and PT-7) have been extensively devel- 
oped, although a few interesting specimens have come from all 
(notably the three nephrite adzes mentioned on p. 231, par. 4, 
from Site PT-1). 

Site PT-i: San Pedro Makati; (a) Greek-eoin area (see 
p. 281, par. 7, already discussed) ; (b) Manila-ware 
kilns: Three kiln-sites of 16th to 18th century exca- 
vated, and large quantities of “Manila-ware” fragments 
obtained. 

Site PT-4; Tagig Cemetery Area Ancient village site and 
burial ground of Tang-Sung Early Monochrome period 
partly excavated, and many good fragments and a few 
whole pieces obtained. (Similar to Santa Ana.) 

Site PT-1: Bagumbayan Site. A few Late Neolithic stone 
adzes and chisels, associated with large quantities of 
flaked obsidian and flint implements. (A large site, 
near Lake shore, occupying nearly a square kilometer 
of gently rolling hills and grassland.) 

8. Marikina-Puray Suhdietriet. — ^Three original sites, num- 
bered MP-1 to MP-3. Of little importance as yet, except part 
of MP-2 (“Sung grave Area”; see p. 281, par. 8, ante). (This 
whole Bubdistrict warrants further extensive exploration, for 
which time has not yet been available.) 

4. Special Santa Ana Stic. — A special site, consisting of three 
areas some distance apart, covering a part of the location of the 
old Kingdom of Sapa, of pre-Spanish times. A special cata- 
logue was set up for this collection, whidi is of good siae and 
quality. The excavations induded a few graves, an ancient 
shell-heap, and several sections of village middens. Area 1 was 
inhabited from the 9th or 10th century, A. D., down to the 14tfa 
century (under Empire of Sri-Vishaya). Area 2 was inhabited 
chiefly during the 16th and early 16th centuries (under Mad- 
japahit and Brunei). 

Many interesting objects were found In this site, that distin- 
guished it clearly from all other sites except that of Tagdg 
PT-4 above). 

6. Special Manila Sites, — (Altboutdi properly Included in the 
Bizal-Bulakan Ckillection, the Manila City area will in the 
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present paper be treated as a separate province, and as soeli 
will be discussed as No. 26 below.) 

Later period {aporadie exploration, 1931-1941). — Minor additions 
were made to the Risal-Bulakan Collection throuidioat the fol- 
lowing decade, and a new series was begun for the Novaliehes- 
Marilao District (distinguished by the key-letter "N-"). No 
other important changes were effected, but four new special 
sites were set up, the first two of which proved extensive and 
important enough to be each given a separate new catalogue: 

1. Special Santa JUeaa Tektite and Arehaeologieai Site . — 
Discovered by Fidel Hayson in 1936, this soon proved to be one 
of our most important areas of exploration — and an extensive 
collection, totalling several hundred thousands of specimens, 
was built up during the following years. Contents include 
small numhers of Middle and Late Pleistocene palaeoliths, 
great numbers of tektites and pseudo-tektites, small numbers 
of Mesolithic and Neolithic artifacts, and limited areas con- 
taining Porcelain-Age deposits of late pre-Spanish and 
early Spanish dates. (Due to certain geological movements 
and changes in the area, a great deal was learned about 
the weathering and patination of tektites and palaeoliths 
under certain conditions.) As this site lies along or near 
the eastern and northeastern edges of Manila City, it was 
readily accessible and could be explored more or less con- 
tinuously. 

2. Special Kubao Tektite and Archaeological Site. — Discov- 
ered by myself, accompanied by Mr. E. D. Hester, in January, 
1936, this ultimately proved to be one of our largest and most 
informative tektite and Early Stone-Age areas of explora- 
tion. It lies just to the east of the Santa Mesa Site, in 
the ares then known as "New Manila" and now called 
"Quezon City.” (The extensive road-building and real- 
estate development going on there, aided greatly the ease 
of our exploration.) 

Here, for the first time, we found considerable areas of 
undisturbed geologic deposits — ^with both tektites and early 
stone-implement types in place. In the lower strata we 
found a few interesting Pleistocene palaeoliths in the same 
layer with undisturbed tditites, while in two layers above, we 
found a nch deposit of flaked mesolithic seminucroliths in an 
undisturbed stratum of red lateritic clay. The upper soil 
layers are mostly barren, and indicate little or no inhabita- 
tion of the area in Neolithic and later times — at least until the 
middle 18th century. 

3. A small tektite and early stone-implement area, known 
as Baeaa, lies Just to the north of Manila, near the Rizal- 
Bulakan boundary. Contents similar to Kubao, but very much 
scattered and scarce. Further exploration is warranted. In 
some areas. 
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4. The Navotae-Matabim Stto^NavotM is a long, narrow, 
apleen-shapod island, in the municipality of Malabon and in> 
habited largely by flidiermen. It is interesting ethnographic* 
ally on account of the many types among the thousands of 
small watercraft that line the shores. 

It is interesting archaeologically because of two facts: First, 
it appears to have been a landing-place or trade-center for 
Arab and Chinese merchantmen in the Late Tang and Early 
Sung periods (9th to 12th century A.D.); and considerable 
numbers of ceramic fragrments have been found in certain 
sand-dunes along the shores. Second, the grounds around 
certain ancient ruins of Spanish stone buildings, near the 
south end of the island, have yielded many interesting frag- 
ments of 16th and 17th century ceramic wares— chiefly 
Chinese. 

Further study, and some excavation, of the Tang-Sung 
ceramic-fragment area was interrupted by the war, and 
should be resumed in the near future. 

Workers . — (Aa indicated under the preceding various items.) 
Main survey conducted by H. O. Beyer and W. S. Boston, 
assisted in various ways by Wm. H. Brown, E. D. Hester, A. V. 
H. Hartendorp, James V. Pappa, Gordon & Haley, Paul Mack, 
F. P. Domingo, Rafael Palma, and others. 

26. ManUa City; (a) North of the Pasig Rtver; (6) eouth of the Paeig, 
(a) North of the Pang (key-lettere “EE”).— Twelve separate indi- 
vidual Bites or areas explored, as follows: 

EE-1. A Chinebc building nt corner of I'lnpin and Das- 

marlfias. 

EE-2 : Cosmopolitan building site, near Sta. Crus 
Bridge. 

EE-S: Great Eastern Hotel Site, Calle Eehague. 
EE-4: Heacock building, comer David and Eseolta. 
EE<-5: Insular Life building, Plaza Cervantes. 

EE-6: Reyes (now Soriano) building site. Plaza Cer- 
vantes. 

EE-7: XJy Yet building (China Bank Area), Calle Das- 
marifias. 

EE-fl: Gu Unjleng building site, Eseolta and Pinpin. 
EE-9: Ideal Theater building site, Rizal Avenue. 
EE-10: Trade and Commerce building, Calle Juan Luna. 
EE-11: (Mtscdlaneous street excavations.) 

EE-12: Santo Tomas University Campus (“Bill's Site”), 
Espafia. 

(Contents; Excavations for building sites proved very in- 
teresting and Informative regarding the history of Manila. 
Accurate chronology worked out for downtown area, ohowing 
regular subsidence of around 14 inches per century. Good 
series of datable Chinee and European porcelaina obtained 
in great quantity; also contemporary native and southeastern 
Asia wares. Some whole pieces found as well os fragments 
and sherds.) 
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(6) South of tho Patig (kog-Utter "£>*’).— 'FonrUm Mpsrate 
individual litea or areu explored to aome degree^ and a 
few of them excavated extenaiveljr: 

E-ESQ: Eimlta School Garden (Agrieolture and Com- 
merce building), Wallace Field. 

E-LLT: L<aong Lean Tennla Court area, Wallace 
Field. 

E-LD: “Luie Date” area, east of Tennla Court, Wal- 
lace Field. 

E-WF: Wallace Field, in general. 

E-IP: Calle laaae Peral area (Taft to M. H. del 
Pilar). 

E-UP: University of the Philippinea Campus; espe- 
cially area near Florida. 

E-WB: Weather Bureau and Ateneo grounds. 

E-BS: Bureau of Science grounds (and fishpond 
area). 

E-MW: Manila Walls and Moat area. 

E-WC: Various excavations inside Walled City. 

E-PO: Post-Oflice building site. 

E-MT: Metropolitan Theater building site. 

E-CB: Colgante Bridge area (south approach, Que- 
son Bridge). 

E-CH: New City Hall site. 

(Contmta: The Post Ofllce, Metropolitan Theater, and 
Colgante Bridge areas were very deeply excavated, and 
produced enormous collections of interesting ceramic and 
other material from the old Chinese Parian of the late 16th 
and early 17th centuries. Little modem material, except 
in upper soil layers.) 

The Ermita School Garden and most of the various Wal- 
lace Field areas lie on the site of old Bagurabayan — the 
“New Town” built in the last third of the 16tb century by 
the Manila natives ejected from the pre-Spanish town by 
Golti and Legaspi. Many interesting types of native pot- 
tery, "Manila-ware,” clay-pipes, coins, beads, native jewelry, 
and other articles, have been found. 

The Ermita area was probably made up largely of sand- 
dunes of various sizes, in pre-Spanish and early Spanish 
times. Some excavations show the remains of such dunes, 
and occasionally they contain interesting old objects, partic- 
ularly on Isaac Feral, Florida, near the Weather Bureau 
(Ateneo), and tho Bureau of Science. Deep boimgs for 
sotting up telephone and electric-light poles have also often 
brought up interesting objects — along several streets in this 
area. 

General history of the Manila area . — Results of our exploration 
indicate that downtown Manila was inhabited only from about 
1480 or 1500 onwards. The really old part of the area lies 
up the River, and has been explored by our special Santa 
Ana Site — already listed under Rizal Province. 
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Workers. — H. O. Beyer, Anadeto Manuel, J. P. Bantug, G. E. 
Miller, Walter Robb, Salt and Heiatand, C. Bauer, I. Cohen, 
Juan Nakpil. (For additional data see Addendum.) 

27. Cavite Province: 

Stone- Age remains. — Se^wral plowed fields (mostly with red 
soil) alonff the main road to Tagaytay, and others near In- 
dang, have produced small numbers of obsidian and flint mi- 
eroliths, while excavation near the Manila Hotel Site at Ta- 
gaytay Ridge produced a good Late Neolithic barkcloth beater. 
(A few other obsidian and flint mieroliths, probably of Neo- 
lithic date, were picked up along the trail to the Dieeta Site 
to be described later.) 

Possible Iron-Age site . — A thin layer of small sherds of common 
red pottery was examined in the back wall of a sixable ex- 
cavation near the Van Schaiek residence on Tagaytay Ridge. 
No associated objects were found, but the pottery itself is 
almost identical with the Early Iron- Age material from the 
Novaliches District sites. (This vicinity should be further 
examined, both for additional Late Neolithic remains and for 
possible Iron-Age artifacts.) 

Porcelain- Age sites . — Only one important pre-Spanish site has 
been investigated — ^that on the Diesta Farm, in Pan^il barrio, 
about half-way between Amadeo and Indang, and accessible 
by trail only. About 10 whole pieces of 16th and early 16th 
century Ming wares were accidentally excavated when a sis- 
able ditch across one end of the farm was being dug; and 
a later visit by E. D. Hester disclosed the pi-esence of good 
midden fragments, from a nearby village site, being plowed 
up in the surrounding fields. One sizable piece of a 15th 
century Sawankhalok tall jarlet was also plowed up. Mr. 
Hester expressed the opinion that a ton or more of midden 
fragments might easily be gathered from the plowed fields 
seen by him in 1932. 

Hester’s original visit had been made from Indang, on 
horseback, but in 1940 he and I tried again to reach the 
site from Amadeo — going by car nearly to PafiKil barrio, 
and then on foot for aevemi kilometers. We found the midden- 
filled fields now overgrown by tall grass and brush — as cul- 
tivation had been shifted to other fields — ^but we did gather 
a small bagful of fragments from two adjoining new fields. 
These appear a little older than the first finds, and indicate 
that the upper side of the village site began at least as early 
as the 14th century. (The whole area looks very interesting, 
and merits further exploration and search for other sitea.) 

Historic sites , — ^The whole Cavite coast, from old Cavite town 
as far sooth as Temate, was the seat of important happenings 
in the Early Spanish rdgime (and before), and should contain 
important historical remains meriting exploration. (Also 
Buck’s fire-walkers.) 

Workers. — E. de Mitldewiez, Robert L. Pendleton, H. H. Buck, 
E. D. Hester, H. O. Beyer, Tomas Tirona. 
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>8. Batangaa Provmee: 

Mwt to the Risal-Bulakan ere», Batangu Provinee hu proved 
to be the most Inportent uchMologrieel area yet diwovered 
in the Philippinea, and, aa regarda ita nniqudy rich Late 
Neolithic remaina, one of tiie nunt remarkable Late Stone>Age 
aitea found anywhere in the world. Our ayatematie ezplora* 
tion, laating for nearly a decade (198^1941), ia now known 
aa &e Batangaa Archaeological Survey, and haa been recorded 
in a apeeial catalogue running to aome eight volumea. The 
area explored ia a continuoua one, covering a little more than 
120 aquare milea — ^including practically all of the municipal* 
itiea of Cuenca, Alitagtag, Taial, San Lnia, Bauan, and border* 
ing parta of Batangaa, San Jo84, and Lipa. 

Before the reaulta of the ayatematie Survey are taken up, 
flnda in other parta of Batangaa Province will be briefly 
conaidered: 

Batangaa finds outside ayatematie area; 

In 1920 a tenant*farmer while digging a well near Lake 
Tael, inaide Lipa municipality, found a brown*glaxed Chineae 
jar containing a remarkabie bronae image of Oriental type 
and rather crude native manufacture. Both jar and image 
appear to be definitely pre*Spaniah, but of uncertain date 
(Early Ming or pre*Ming, apparently). 

In February, 1921, three intereating atone implements were 
found by myaelf and Major Eugene de Mitkiewies in a field 
near Tanauan, and Mitiuewica also obtained a email Early 
Ming dragon-jar that had been excavated by a farmer in a 
field near Lake Taal. One of the stone implements was the 
first Middle Neolithic shouldered axe to be found in the PhU* 
ippinea; while a second was a peculiar sharpened amall 
quartz disk of a type exactly similar to others later found 
in the Late Neolithic ayatematie area. 

In 1934 I briefly explored the original Lipa townaite in 
Balete barrio destroyed by the great eruption of the middle 
17th century. Interesting Middle and Late Ming midden 
material was found in several plowed fields, on a low ridge 
several hundred meters distant from the ruined church. A 
good-sized pre-Spanish village was apparently located there 
for at least a half-century or more before the Spanish occupa- 
tion. A small Stone-Age community probably also existed — 
since in an orange grove on a nearby hill some 26 flaked 
obsidian implements were picked up. (The area should be 
explored fuller.) 

Some time in the middle 19308 a Bureau of Science em- 
ployee found two good stone axes and several pitted stone 
hammers in a barrio of Lemery. 

In 1986, in the barrio of San Pedro of Batangaa town, a 
creek running into an old river bed exposed several Early 
Ming poredain dishes, buried at a depth of about 2 meters. 
The pieces were obtained by Melccio Areeo, of Batangaa, and 
two of them w'cre later brought to me at Manila by Mias 
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Rnnedios Abdon. They are blue and white 15th century 
Chinen pieces, in good condition. It seems evident that there 
is an Early or Middle Ming burial ground in this vicinity 
that should be further investigated. 

In 1940 Pedro Malabanan, of Bulaknin barrio, Lipa mu- 
nicipality, found a fine specimen of medium-large nephrite 
Late Neolithic adse (plain-backed) on hie farm; and later 
found two others of ali|d>tly different color and form. The 
first specimen was biouidit to me in Manila by Miss Emilia 
Mal abanan , but the two others have not been seen. They 
are interesting as being the farthest north of any similar 
specimens yet found in Batangas. 

Tefctttes.— In February, 1928, an interesting whole tditite was 
found near Ibaan, in a field also containing obsidian flaked 
implements and cores, and was sent in to the Bureau of 
Science for identification. In October it was turned over to 
me by the Director, after I had identified it as a tdctite; and 
is preserved as our first recorded tektlte specimen from Ba- 
tangas Province. 

Fr. Miguel Selga, who had seen the above specimen, started 
his weather observers looking for tektites elsewhere in the 
province, and they were able to find several in the barrio 
of Rosario, also in Ibaan. Some of these tektites were sent 
by Fr. Selga to Prof. A. Lacroix, of Paris, who had one of 
them analyzed, and In 1931 published a short paiier on the 
Batangas specimens. 

Other tektite finds from the systematic area will be men- 
tioned later. 

Batangas west coast . — ^Two areas have been explored on the 
west coastal area: (a) the Naaugbu-Lian area; and (b) the 
Calatagan Peninsula. 

(a) Na8ugbu~Lian area: In the early 1930 b Anacleto 

Manuel found three good Porcelain-Age pre-Spanish 
sites in the Nasugbu-Lian area, and made a con- 
siderable collection of good midden fragments. 
Mostly the raatmrisl is 14th and 15th century Early 
Ming, and is notable for having some Sawankhalok 
fragments mixed in. (Further exploration aeems 
warranted.) 

(b) Calatagan Peni/wukh — In 1934, at the sitio known as 

Bolombatd, on the Zobel Estate, there was partly 
exposed an ancient pre-Spanish burial ground of 
the 15th and 16th centuries — most of the graves 
containing whole porcelain pieces, jewelry, and 
utensils, as well as fairly weH-preserved skdetons. 
In certain cane-fields, and in another area where 
the ground was being smoothed for a polo-fidd, 
the middens of two or more old village sites were 
also exposed. Here, in addition to much pre- 
Spanish material, there were also found Spanish- 
period objecU (including coins) of the 16th and 
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17th oenturlei. ChineN coins of the Ifing dynasty 
wore also found. Host of the poreelsiB ware is un- 
doubtedly of the 16th century, slthougfa some 14th 
and 14th century material u also in evidence (both 
Chinese and Sawankhalok types beine found). Glass 
braeeleta and beads predominate among the jewdry; 
also several gold objects are said to have been se- 
questered or stolen by the workmen. Some porce- 
lain pieces were also disseminated, and some were 
kept by the Zobel family^ but a majority of the ma- 
terial found was turned over by Mr. Enrique Zobel 
to the National Museum. 

Ricardo E. Galang visited the site for the Na- 
tional Museum, and collected considerable middmi 
material. He also found several Neolithic stone im- 
plements in the cane-flelds. They mostly resemble 
the Late Neolitiiie adses and chisels from the sys- 
tematic Batangas area, but only one was stepped. 

In 1940 Otov T. Janse, Swedish archaeologut, ex- 
cavated nearly 60 graves in three different burial 
sites, in the Calatagan area, known as Pinagpatayan, 
Pulo Bakao, and Kay Tom&s. A large collection of 
Early Ming porcelains, both Chinese and Sawankha- 
lok, was obtained, as well as jewelry, weapons, uten- 
sils, etc., including spindle-whorls in female graves 
Some bodies had been beheaded and in one case the 
head was replaced by a porcelain bowl. One grave 
contained a skull with gold-inlaid teeth, similar to 
those commonly found in eave-bunals in certain Vi- 
sayan islands. A few of the earlier graves migdit 
be of Late Sung or Yuan date, as they contained 
no blue-and-white wares. Near the Kay Tomhs bu- 
rial-ground, a few Late Neolithic stone implements 
were found in the ground. 

Most of the Janse material was shipped to the 
Fogg Art Museum at Harvard, but a considerable 
number of pieces were kept at Calatagan by the Zobel 
family. (See Addendum for further data.) 

The Baiangan Arehaeoloffioal Survey {199S-1M1). — ^The first 
important site in the systematic area was discovered by the 
late Capt. F. G. Roth in the early part of 19S2, while 1 was 
absent from Manila on a six-week trip to northern Indo- 
china and Soutti Chinau Roth contributed greatly to our sub- 
sequent exploration, down to the end of 1987; and the results 
stand as a fitting memorial to his name. 

The last collected lot of the systematic exploration was 
delivered in Manila on December 2, 1941 — less than a week 
before the outbreak of the war. Luckily, 80 per cent of the Ba- 
tangas material survived the conflict— and it stands today as 
our best sin^e collection, and one of the finest of its kind ever 
made anywhere. 



246 


The Pkitippine Journal of Setenee 


It conBiats of 282 aeparate deiivoiriea or amall ooUoetioiui, con- 
taining a total of 8,506 separate packages to each of whidh a 
single number ums ^ven (preceded by the key-letters "BM-")- 
The size of each package Taries from a sinsde specimen up to 
several hundreds, so that Oie total collection comprises more than 
a quarter of a million pieces. 

Roth’s original site, at Maknlut bamo of Cuenca, contained 
only Late Neolithic material, but as our collecting ground spread 
gradually southward throu^ Alitagtag and Bauan, and west- 
ward to Taal, new horizons begran to crop up, and by 193o 
we had a full Stone-Age series from Early Palaeolithic to the 
latest Neolithic and the Bronze Age. True prehistoric Iron- 
Age and early Porcelain-Age remains are very scarce — absent, 
in fact, from most of the systematie area, and where found 
are confined within very limited and definite boundaries. The 
true modem period begins only in the 14th or 16th century, 
from which time the population was continuous and gradually 
multiplying down to the Spanish occupation and after. 

The Late Neolithic culture runs throughout the systematir 
area of Batangas, and was the basic characteristic of the largest 
and most widely distributed population. The other Stone-Age 
and later cultures are of much more limited extent, and crop 
up chiefly in cireumscribed areas in different parts of the sys- 
tematically worked region. The different horizons identified 
and their chief characteristics are hereunder briefly discussed. 

PaUuolithie remains . — While several scattered early palaeo- 
liths (mostly of chalcedony or quartz; see BU-868, BBf-8387, 
etc.) had been picked up in the course of our collecting, it 
was not until the end of 1938 and beginning of 1939 that we 
located a true Palaeolithic site of definite Pleistocene date. We 
had noted for sometime Uiat many flaked Mesolithic and Neo- 
lithic implements — especially those coming from the northeast- 
ern part of Taal municipality — showed large patches of older 
worked surfaces, as though they might be re-worked palaeoliths. 
But in the last lot for 1988 there came a package from a 
collector in Sampa barrio of Taal, containing whole specimens 
of Palaeolithic choppers, or bandaxes, showing the original 
worked surfaces undamaged throughout This led to the dis- 
covery in that barrio of a true Late Pleistocene outcrop con- 
taining whole palaeoliths — and a brief preliminary exploration 
of it was made in 1939-1940. Tension leading later to war 
prevented our plans for more thorough exploration from 
being ever carried out, and the site still remains improperly 
investigated. 

Meaohthte artifacts {chiefly of obsidian and fine-grained ba- 
salts ). — Considerable numbers were found in certain parts of 
the Batangas systematic area. They are of two basic types, 
widely different in character: (1) A large type, showing some 
kinship to the Hoabinhian and Sumatra-type late palaeoliths 
of southeastern Asia; and (2) a daas of semimleroliths 
(chiefly of obsidian and fine-grained basalts). 
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Natural and workad taktitoa , — ^Natural wliole tektitei have not 
00 far been found inoide the oyotematie area (although they 
occur in limited nomben in Ibaan municipality nearby); bat 
coreo and flaked implemento of tektite glaao are found in 
amall quantity among both the meaoliths and early neoliiho. 
They have probably been transported from Ibaan, or from 
some other more productive site not yet located. 

Early Neolithio renuitns. — Most of the Early Neolithic axes, 
adzes, chisels, etc., so far found in Batangas show signs of 
reuse by the Late Neolithic folk. Some are merely repolished 
without change of form; but many others have been partially 
or wholly re-ground into approximations of reetangular-adie 
forma. Some have, in fact, doubtless been so thoroughly re- 
worked as to conceal their origin; and have thus been usually 
elassifled by us as ordinary Late Neoliths. However, the 
total number of identifiable specimens is considerable, although 
forming only a small fraction of the true Late Neolitiis. (One 
factor aiding identification is the material — since Early Neo- 
liths are usually of andesite or schist, while true Late Neo- 
liths are of harder and different stones.) Thu extensive reuse 
renders difficult any proper distributional studies; never- 
theless from our work to date it is possible to state that the 
Early Neolithic culture was much less widespread than the 
Late Neolithic, and that it centered around certain definite 
areas rather widely separated. The original culture appears 
to have been quite similar to, and probably contemporary with, 
that found in Rizal-Bulakan. It is still doubtful as to whether 
or not the Early Neolithic folk had barkcloth beaters of stone; 
but they certainly appear definitely in the Middle Neolithic, 
although not fully developed and diversified until the beginning 
of the Late Neolithic period. 

Middle Neohthw remains. — If the Middle Neolithic ever 
existed in Batangas os a separate period, it was certainly 
a short one and of quite limited distribution. Nevertheless, 
several very characteristic shouldered and ridged specimens 
of Middle Neolithic types have been found, and the few Ba- 
tangas ridged specimens are even more definitely transitional 
to Polynesian and East Pacific forms than ace those of Rizal- 
Bulakan. The stone materials need, however, correspond more 
closely to the Late Neolithic than to the Early — which is Just 
the opposite from the Rizal-Bulakan Middle Neolithic. (It is 
possible that the actual mixing of the Middle with the Late Neo- 
lithic culture occurred on the mainland, as Heine-Geldem has 
already suggested, and the Middle type-forms appeared in Ba- 
tangas with ttie first phase of the Late Neolithic, rather than 
eariier.) 

Late Neolithxe period . — As has already been several times 
indicated, the systematically explored Batangas area is basic- 
ally a rich Late Neolithic site. The specimens collected run 
literally into the hundreds of thousands, and it will be passible 
here to give only a brief suggestion of the great variety of types 
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found. It !■ ponlUo to id«ntily Mttaia duMMlttvM 
which may be given aepnrato eonaiilmttiSBt 

Fint phate; Tht aoHy Nephrite Chtftwre^— The ftrak appenr- 
anee of the Late NeoUthie in Batangaa ia maitod Iqr tha prea* 
enee of large numben of large and small adae a , diiaela^ gougea, 
groovers, awls, and other small woodwozldag todla» all made 
from ancient jade or nephrite, originally transhieent bat now 
usually altered into an opaque white material that ultimately 
disintegrates into a kaolinitic powder. (The original color of 
the translucent nephrite was usually white, or white streaked 
and clouded with green; but occasionally it appears in a mottled 
yellow to reddish brown, and rarely even as a greenish black. 
One altered mottled form is known as aj/almotolite— and this also 
occasionally appears in our Batangas sites.) Other stone mate- 
rials appear, but they are much less numerous in proportion. 
In the first phase, there are at least tiiree nephrite artifacts to 
one of any other ground or polished stone material. (This qual- 
ification IS necessary, for the reason that together with the pol- 
ished and ground artifacts — ^throughout the Neolithic — there 
appear also numerous flaked implements of obsidian, chalcedony, 
and other materials, a mieiolithic or semimieroHthic culture 
doubtless carried over from pre-Neolithie days.) AH polished 
artifacts of the Ist phase are plain*baeked, without any shoulder- 
ing, stepping, or tanging of the butt (except in the case of 
spearheads, which all have tanged or shouldered butts for 
mounting) . 

Second phane; Nephrite deoreaeinff, and transitionnl type* 
appearing. — I.es8 than half the tools are of nephrite, somewhat 
better preserved, while grey and black stone specimens increase 
in number. Butts are now shaved or transitional in type — 
even a few of the nephrite specimens being so treated. Spear- 
heads increase in number and variety, and stone barkcloth 
beaters are everywhere in evidence. A greater variety in size 
and shape of small wood-working tools, both of nephrite and of 
grey stone material. 

Third phaee. — Nephrite tools become scaree, but other tools 
increase in number and variety. Early stepped forma become 
the dominating types in adzes and chisels, practically all of 
grey or black stones, well politiied. Increasing use of nephrite 
Jewelry, mostly green. 

Fourth phase; Hole-boring and sawing period; "Jade cult ." — 
Fully stepped adzes of very hard stones shaped by sawing. 
Some with perforated butts. Jade (gxoen nephrite) confined to 
jewelry and ornamental objects (bMds, earrings, amulets, and 
some curious objects of uncertain use). Barkeloth bmters 
with sawn grooves. All tools finely polished. Stone saws and 
drill-points mostly of schist. Some religious (T) objects or 
ornaments. 

Source and dates, — These Late Neolithic cultures all appear to 
have come over directly from Indo-China or South flMnn to 
the Batangaa coast; 1st phase, about 1500 B. c.T 2nd phase. 
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1000 to 800 B. C. ti 8rd phue 800 to 500 B. c. 7; and 4ih ptm— , 
600 to 260 B. 0 . 7 However, the fnlly atopped adae (poniUe 
only after the aawing teehnique was introduced} was apparently 
developed in Batanyas itself, since it is not found in fully stepped 
form on the mainland, although a few rare speeimens from 
Dongson and Luang Prabang (and one adse from Hongkong) 
are close approximations. 

Bronze-Age remaina . — A few eharactenstic Bronze-Ago re- 
mains form a very definite and interesting phase of the central 
Batangas culture, but also present some features that are still 
a bit puzzling. We have actually found four whole bronze celts 
(closely similar to some found at Hongkong and at Dongson), 
fragments of several others, one large fragment of a bronze 
spearhead (like Hongkong), and a number of pieces of in- 
teresting bronze jewelry and ornamental objects (some of which 
are ear-pendants) — and, curiously, most of them were found in 
close association with transitional adzes and other stone imple- 
ments of the 2nd phase (about 800 b. c.) . The scarcity of these 
objects (and the absence of tin in Luzon, although copper is 
present and has been anciently worked) led us early to believe 
that they all came over from the mainland with the original 
migrators, and that a further supply was not obtainable. 

Equally intriguing is the origin of the Batangas nephrite. 
The great quantity of artifaeta found led us to seek diligently 
for some possible local source of the material, but the results 
so far have been wholly negative. In fact, the marked varia- 
tion in the quantity and use of nephrite, during the various 
chronological phases, clearly argruos importation and a grad- 
ually diminishing supply. It seems most likely, therefore, that 
both the nephrite and the bronze used in the Batengas-culture 
area were either brought from the mainland by the original 
migrators, or were imported dunng the entry of lator culture 
waves. 

Iron-Age remains and the use of ■pottery. — A considerable 
majority of the Batangas Late Neolithic areas contain no pot- 
tery fragments at all — and we are still of the opinion that if 
there was any entry of pre-iron Age pottery, it could only have 
been with one of the later phases and in only a very limited way. 
(There is a rather curious kind of coarse-grained pottery, with 
incised decoration, found in certain areas particularly rich in 
grreen Jade omamenta of the last Late Neolithic phase. How- 
ever, these same areas contain some scattered Iron-Age and 
pre-Spanish Porcelain-Age remains — and the proper association 
of the red pottery fragments is still a matter of doubt.) Con- 
sidering the fact that the Indo-China Late Neolithic sites, and 
those around Hongkong, all seem to definitely contain a pottery 
culture its greneral absence from practically all Philippine Stone- 
Age sites is a bit puzzling, but no more so, perhaps, than its 
equally complete absence toroughout all of Polynesia. (This 
ia an additional interesting fact, besides many others, that link 
the Polynesian and the Batangaa-type cultures.) 
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Within Cuenca municipality, and in two or three apote on 
hills and gently sloping ndges just to the southeast of the town, 
small midden deposits of probable genuine Iron-Age date occur. 
They contain a few scattered beads, bracelet fragments, and 
pieces of iron artifacts, in addition to numerous thin potdierds 
similar to the Rizal-Bulokan Early Iron- Age types. This seems 
to indicate that once there were several Early Iron-Age graves 
on top of these hills — ^which are now almost bare of earth, most 
of the original grave material probably having long since 
washed away. 

Mo other speciflc spots containing remains of Iron-Age graves 
or midden heaps have yet been examined by me within the 
systematic area — although a few individual Iron-Age type 
bttds, and occasionally a few pottery fragments, have been 
brought in by collecton from other areas. Some of these 
spots should be systematically examined in the future. 

Poreelain-Age and hiatorie reynaina . — As indicated on p. 246 
above, most of the ceramic material — ^which occurs in several 
widely scattered barrios — seems to date chiefly from the 14th 
to the 16th century A.D. In other words, most of the mate- 
rial IS Chinese Ming ware or contemporary red pottery of native 
origin, with a very few Sawankhalok and other Siamese frag- 
ments mixed in. Other factors of a semihistoricol nature, 
which need not be gone into here, have led us to identify the 
people who left these remains with an incoming Malay group 
from North Borneo through Panay— and at least one branch 
of them spread onward into the Lake District of Rixal Prov- 
ince, while still other branches went eastward into southern 
Tayabas and the Bikol Peninsula. This phase of Batongas 
cultural history should be made the subject of a special 
study, as these Bomean-Panay people were probably the an- 
cestors of a large proportion of ^e present inhabitants of 
Batangas Province. 

Workers, — (See preceding various items.) The systematic work 
was wholly by myself and F. G. Both; assisted to some ex- 
tent by E. D. Hester, Ralph Busick, Esteban Rosales, and 
many local collectors. 

29. Lagwna Province: 

(Despite its interesting location and probable rich archaeolog- 
ical content, this province has scarcely been explored at all. A 
few casual finds, accidentally made, will be recorded below.) 

Late in 1945, H. R. van Heekeren, a Dutch archaeologist so- 
journing here briefly on his way home from a Japanese prison 
camp, found some 25 or 30 flaked obsidian and flint semimiero- 
liths (of the usual Rizal and Batangas types) on a cultivated 
foot-hill of Mt. Makiling a short distance east of the Ca- 
lamba-Tanawan highway. 

On April 6, 1929, the late Dr. William H. Brown and Major Sim- 
mons, on a trip throu^ eastern Laguna, found in the edge of 
the town of Lumban some children playing witii a curious 
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carved atone head. Upon inquiry they found that the children 
had dug it out of a freshly cut nearby roadbank, about 6 or 7 ft. 
high — and they had already dantaged the features of the head 
somewhat by pounding it with another stone, and digging at 
the eyes with a piece of iron. Doctor Brown acquired the head, 
and brought it in for my colletion. The head is carved on 
the back part of an old stone mortar, a little larger than a 
shelled coconut. The carving is rather crude but interesting; 
obviously of native workmanship. Age uncertain, but possibly 
pre-Spanish. 

No other Pre-Spanish sites have yet been located m Laguna 
Province, so far as I am aware. 

Workera: (As indicated above.) 

80. Swtium Tayabaa Provmee (now “Quezon") : (See No. 18 for north- 
ern half of province) : 

Five prehistoric sites of accidental discovery are known, and at 
least three of them have been explored to some degree — although 
none of them thoroughly: 

1. Burdett Late Neolithic Site. — On January 15, 1921, Mr. F. D. 

Burdett found a small well-polished Late Neolithic adze at 
the foot of a natural gravel-bank near the landing of the 
Richmond Petroleum Co., at the southern end of the Bondok 
Pemnsula. (He did not have tune nor tools to explore the 
bank further, but thinks that other interesting objects might 
readily be found there.) 

2. Cabalete Island, Mauban. — Sometime in the early 1920s, Dr. 

Mana Pastrana, of the University of the Philippines Botany 
Department, brought to my attention the existence of certam 
caves on this small island — said to contain numerous skeletal 
remains, portions of wooden coffins, and quantities of broken 
pottery, stoneware, and porcelain, all of pre-Spanish types 
similar to those found in the caves of the Visayan Islands. 
The island belongs to the Roces family of Manila; and some 
years ago a member of the family and some private collectors 
visited the spot and removed some of the better-class material. 
Doctor Pastrana states however, that there are still quan- 
tities of ceramic fragments and other broken objects there — 
and it should be explored at an early date. 

8. On May 20, 1930, one of my collectors, named Gkffia de la 
Cema, reported the discovery of the Kamahagin Barrio Site^ 
Gumdka municipality, and brought in four good ceramic 
pieces collected there (three being whole, and one a large 
fragment). All of the pieces are of 14Ui or 15th century 
dates, and the site seems to be an old pre-Spanish burial 
ground — located on a small farm near Kamahagin. At least 
two graves were accidentally dug into and there are probably 
many others In the vicinity. (As Sofia had to return to 
Cebu, no further exploration was carried out) The site is es- 
pecially Interesting because of one Sawankhalok celadon and a 
good Chinese 16th century "hole-bottom” dish that turned up. 
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4. James Wnght Sits . — ^In 19S9 James A. Wright found some in- 

teresting ceramic fragments around a recently built house 
at the barrio of Piris (or Perez), on the eastern side and 
near the northern part of Bondok Peninsula. He gathered 
up a small package of fragments, and brought it to me in 
Manila. The material indicates an early Ming settlement, 
similar in date to Mo. 3 above and in character to those 
found in central and western Batangas. (Perhaps a few of 
our North Borneo- Panay-Batangas folk moving eastward ?) 

5. San Nareiao jar-hurtal site . — The most important and ex- 

tensive Bite yet discovered in Tayabas Province is that lo- 
cated 111 the hills and along the shoreline near the town of 
San Nareiso, about halfway down the eastern side of the 
Bondok Peninsula. It was first reported (both to the 
University and to the Bureau of Science) in 1932 by D. 
Argosino, Jr., and Bayant Fontanilla; but was not seriously 
mvestigated until July- August, 1938, when Ricardo £. Ga- 
lang, of the National Museum, explored the site and found 
a large number of very interesting Jar-burials of early date. 
Several unusual jar-burial types were found — one of them 
being characterized by the use of a heavy grooved stone 
cover for the jars; apparently designed to keep wild pigs and 
other animals from disturbing them. Other jars were found 
near the seashore at a place called Becudo, and two were 
carefully excavated. Mine other jars are reported to have 
been excavated by the people here. 

Six other jar-burial and midden sites were found in the 
vicinity — one being in a damp cave and three others near 
the seashore. The most potentially interesting is the barrio 
of San Andres, where many shell bracelets and several gold 
ornaments are reported to have been formerly dug up by the 
people. Galang found 6 shell bracelets, some beads, and 
several pieces of 14th and IGth century porcelains there 
(one piece being Sawankhalok). At another site called Tala, 
a glazed Chinese jar (early Ming T), containing some bone 
fragments, was found. It thus seems probable that Jar- 
burials of two or three different periods and types exist in 
this area — and farther exploration should certainly be carried 
out. 

Workers . — (As indicated under the foregoing various separate 
items.) 

31 Camarines Norte Province: (inoMing also some data on Comarines 
Sur). 

(A good part of this province is still wild and undeveloped, and 
the interesting finds that have been made have resulted largely 
from two principal developments: (1) The Mining Industry: 
Gold, in the Labo-Paracale-Mambulao area; and Iron, in the 
Larap area. (2) Railroad and road building: Especially the 
new railroad line connecting Tayabas with Camarines Sur; and 
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varioua new roadways, especially the new highway connecting 
the Labo area with Tayabas.) 

Tektitea. — The region between Labo, Paracale, and Mambulao 
contains the largest and most spectacular t^tites yet found 
anywhere in the world; and it also contains the largest quan- 
tity yet found in any Philippine ares except Rizal-Bulacaii. 
The two largest whole unbroken specimens found anywhere 
came from the area between Batobalanl and Paracale, weighing 
1,070 and 1,080 grams, respectively; and hundreds of spe- 
cimens weighing above 200 grains have been found. Some of 
the most interesting specimens come from the deep gravel beds 
under the Malaguit and Paracale Rivers, and the largest 
existing collection was brought up by the dredges of the Coco 
Grove Mining Co. Their geologic age is certainly Pleistocene; 
and is probably actually Middle-Pleistocene, like all other 
Indomalaysianite specimens. 

Stone-Age remaine. — No true palaeoliths have yet been identified. 
One good medium-sized Late Neolithic plain-backed stone adze 
was found near Paracale; and several other Middle and Late 
Neolithic implements have been reported- by prospectors and 
engineers, from the mining area — although I have not personally 
examined any except the one from Paracale, and two other 
rather roughly finished adzes from the Larap iron mining 
district. 

Bronze- Age remaina. — number of interesting pieces of bronze 
and copper jewelry and ornamental objeets (but no identifiable 
tools, implements, or weapons) were brought up by the Coco 
Grove dredges. Several of them are identical with Bronze- 
Age types from Batangas and Rizal-Bulakan. 

Iron-Age. — (No true prehistoric Iron-Age site has yet been iden- 
tified from this province, ^though certain reported destroyed 
remains along the new nulioad construction suggest Iron-Age 
possibilities.) 

Prehietone Poroelain Age, and gold-mining. — Most of the re- 
ported ceramic remains in this province are around the older 
mining districts and along the new railroad and roadway 
conatructiona The individual sites are numerous, and they 
can be grouped roughly into two distinct periods; (a) A 12th 
to 14th century period, containing only monochrome porcelains 
together with many interesting gold beads and other objects. 
(b) A 15th and 16th century period, containing Ming ceramic 
wares, native pottery and iron implements. 

The older period centers around the Gumsos Peninsula and 
Mambulao, and many interesting old mine workings and tools 
have been found there also. A number of Late Sung or Yfian 
graves containing whole porcelain pieces have been cut into, 
particularly on the San Maurieio mining property and nearby. 
The Gumaos area contains the greatest number of ancient 
workings and tools. At Paracale the remains of the early 
period have been mostly washed into the bay, but many evidenoM 
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have been brought up by the gold dredge* Hundred* of most 
interesting gold bead*, of the same type* found in certain gold 
area* of Mindanao and above all at the “Shauger Site" in 
Samar, have been recovered by the dredge*. 

The younger pre-Spanish period center* around the Paraeale- 
Labo area; although many grave* containing whole piece* of 
Ming porcelain*, etc., have been destroyed along the new rail- 
road line. Near the former ofRcea of the Coco Grove Co., a 
good-sized midden area was found that doubtles* marked the 
site of a pre-Spanish town, although part of it had already 
been washed away or destroyed by dredging operations, at the 
time of my visit. Ming and native ceramie wares were 
plentiful there, but not a single fragment of Siamese or any 
other southeastern Asia ware was found. The most interesting 
finds along the railroad line were between Sipokot and Lib- 
manan — ^which area was apparently once thickly inhabited, 
although now mostly covered by second-growth forest. Many 
graves were cut into and destroyed, and most of the remains 
scattered or carried away by the workmen. A few of the 
better porcelain pieces, which I later saw, were collected by 
the engineers and one foreman. They were all good Chinese 
pieces of either 14th or 15th century date. The whole region 
along the middle Bieol River offers interesting possibilities for 
future exploration — ^whenever opportunity may be available. 

Workere. — Capt. Thomas Leonard, George Kerr, Victor E. Led- 
nicky, H. 0. Beyer, J. B. Stapler, Harry L. Barr, Dion Gard- 
ner, Donald D. Smythe, John W. Willey, F. Kihlstedt, D. van 
Eek, and H. G. Hombostd. 

32. Camarinea Sur Province . — (The region last discussed above, from 
Sipokot to Libmanan, lies properly in the northwestern part of Ca- 
marines Sur — ^but was visited by me in connection with a trip to 
Camarines Norte, and has thus been intentaonally included there.) 

Tekites have been reported from the Caramoan Peninsula, but 
1 have never been able to obtain a specimen found there. 

Stone xmplemenU . — Jagor found one Neolithic stone axe (or 
adze) imbedded in a piece of wood in a prehistoric shell heap 
near Libmanan. (Probably Late Neolittiic, though he does not 
indicate clearly; the year was 1860.) He also mentions atone 
rut-guards similar to those found in Talim Island (Rizal 
Province), and in Ifugao, etc. E. Schneider also once told me 
of a Late Neolithic stone adze or chisel being found near the 
town of Pill. 

Prehiatorie Porcelain Age . — A large and carefully gathered 
collection of ceramic fragments was made in the cultivated 
area around Lakes Baao and Bate, by Luis Date, in May, 
1932 — the best material coming from a place called Manolabak. 
The bulk of the material is 15th and 16th century Chinese 
with a considerable proportion of native pottery, including a 
number of pieces with incised decoration. A few fragments 
of earlier 14th century or Yuan wares are occasionally mixed 
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in. It is obvious that most of tibs material coUeeted is from 
the midden-heaps of several pre-Spanish villages in this area. 

The former collections of the National Museum, Dr. J. F. 
Bantug, and others, each contained a few Early Ming pieces 
(mostly 15th century) which had been accidentally excavated 
in Camarines Sur. Exact localities were seldom recorded. 

Recorded in the literature, however, is a still more interesting 
series of sites. In 1851, while a road was being built at a 
place called Poro, a short distance beyond Libmanan, an exten- 
sive ancient shell-heap was uncover^, and later explored by 
the priest of Libmanan, an ardent student of natural history. 
The heap was covered by from 4 to 5 feet of alluvium, and in 
it and around it were found numerous remains of the early 
inhabitants. Both animal and human skeletal material, deer 
antlers, ornamental objects of bronze and brass, and a con- 
siderable number of whole ceramic pieces (chiefly of Chinese 
Sung types) were found. Also found were typical bracelets 
of red glassy paste, and other ornaments. (This appears to 
be a culture similar to our early Santa Ana type in Rizal 
Province.) Jagor himself visited the site in 1860, but had no 
time to excavate. He obtained one ceramic piece only, a 
crackled celadon of early Sung date. He learned, however, 
that equally old or perhaps earlier remains had been found 
in other shell-heaps near the mouth of the Bigajo River, not 
far from Libmanan, and that a burial-jar or um containing 
remains of a human skeleton had been excavated as early as 
1840 at the mouth of the Perlos River, a short distance to the 
west of the Poro site. 

The Poro vicinity should obviously be re5xplored for other 
remains, when opportunity offers. 

H'orfcers. — (As indicated under the preceding various items.) 

SS. A May Province and Catandunnes I eland: 

(No modern finds have been reported from Albay Province, al- 
though some interesting fossil beds have recently been reported 
from Catanduanes Island. Both areas are known to have been 
anciently inhabited, and offer excellent opportunities for ar- 
chaeological research. Natural tektites have not been reported, 
but a number of Albay people are known to carry them as 
charm-stones. They have probably been obtained from Ca- 
marines or elsewhere — ^and small round or oval ones are said 
to command prices of several pesos each. A few whole por- 
celain pieces, said to have been accidentally excavated in Albay, 
formerly existed in the Bantug and other private collections. 
No specific records are known to me.) 

Cagraray Bvrtal Cave . — ^In the literature of die pro-Ainencan 
period, we have one famous archaeological expedition reported 
from Albay: 

Some time in the period 1879-1881, Drs. J. Montano and 
Paul Rey, of Paris, accompanied by Juan Alvarez Guerra, then 
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Spanish governor of Albay Province, explored the great burial 
cave on the islet of Cagraray, oif the Albay east coast. A 
large amount of skeletal material was obtained, including many 
artificially deformed skulls as well as considerable quantities 
of ceramic fragments and other material. Host of the spe- 
cimens were taken to Pans, but Guerra retained a few of the 
skulls — ^which afterwards came with his collection into pos- 
session of the National Museum and the University. All of 
the latter were destroyed during the war, as were also Guerra’s 
crayon drawing of the interior of the cave (showing the lo- 
cation of the various objects as onginally found) and his holo- 
graph notes on the exploration. Dr. Carl E. Guthe revisited 
this cave about 1923, and doubtless recorded notes which are 
with the University of Michigan Collection. (All indications 
are that the original contents of this cave were very similar 
to many others later explored in the Visayan Islands.) 

Porcelain- Age finde on Catanduanee J eland . — ^In September-Oc- 
tobcr, 1881, Alfred Marche, French scientist, visited a number 
of caves on Catanduanes — ^mostly without finding any human 
remains. However, on October 8, in the cave of Tailan he 
found five skulls and two probable 15th century blue-and-white 
porcelain pieces. (These were taken to France, along with 
his large collection from Hannduque Island, q. v.) 

Workers . — (As indicated in the preceding items.) Also Mariano 
Goyena del Prado 

84. Soreogon Province {including also Buriae and Ttcao telanda) 

(Like Albay, this province has received little or no exploration 
of its doubtless plentiful archaeological resources, with the not- 
able exception of the jar-burial culture to be hereafter discussed 
In 1928 I sailed around the entire coast of Ticao Island, and a 
part of Burias and located a considerable number of potentially 
interesting burial-caves. No opportunity has since oifered, how- 
ever, to carry out the actual exploration.) 

In the late 1930a Generoso Maeeda, of the National Museum, made 
a brief exploration of an early jar-burial site at Pilar, located 
on a small bay in the northwestern part of Sorsogon Province. 
A total of 24 Jars were excavated in three different sites, all 
inside the town limits. Most of them contained bone-frag- 
ments, preserved because of the sandy soil; as well as various 
other articles. Several Jars contained glass and paste beads, 
and some contained iron tools or weapons (spearheads or dag- 
ger-blades). There was some evidence of cloth and other ar- 
ticles, long completely disintegrated. The jars themselves are 
of poorly baked earthenware, and many were crushed or partly 
disintegrated. (The age of this site, based on other similar 
jar-burial finds, may be roughly estimated as being in ttie earlier 
centuries of the Christian Era — ^between 800 and 800 A.D.) 

Workers . — Generoso Maeeda, H. 0. Beyer, and othars. 
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C. CENTRAL PHILIPPINES (CHIEFLY THE VISAYAN ISLANDS) 

35. Marinduque Island: 

(Marinduque enjoys the distinction of having been more 
thoroughly explored archaeologieally in pre-American times 
than any other Philippine island. This is attributable to the 
energetic Frenchman, Alfred Marche. Little has been done 
there in later times, despite the great interest of the field — 
but the greater part of Marche’s large collection is still 
preserved in the Trocadero Museum in Paris.) (Also in the 
Natural History Museum?) 

In April, 1881, Alfred Marche began a systematic exploration of 
the burial-eaves of Mannduque and, although the work was 
rather unscientifically carried out, collected a great deal of 
valuable information as well as a considerable collection of 
actual specimens from the eaves. 

The first period covered the examination of several burial- 
caves to the southwest of Boak — ^the finds consisting chiefly of 
many rough earthenware and semistoneware burial jars con- 
taining more or less disintegrated bones. (This group appears 
to be essentially the same as that of the Pokanin caves of 
Mindoro— and is probably a true and rather ancient Jar-burial 
culture, similar to finds at San Narciso, Tayabas; Pilar, Sor- 
sogon; and others from Samar, to be hereafter described.) 

The second period covered a much richer group of burial- 
caves and niches on the Islet of Tres Reyes, near Gasan; but 
damage by the waves and by cave-ins was considerable. A 
great number of skulls (mostly deformed), fragments of burial- 
jars and urns, fragments of small carved wooden coffins, shell 
bracelets and rings, and several other articles, were found 
in three separate burial sites. The best cave was located in a 
very rough rocky area, some 70 meters above sea level. 

The third exploration was that of a land burial-site, un- 
covered in building a road (very like a similar site in Samar). 
Here two plain greenish yellow-brown or yellow-green glased 
burial-jars were found, partly crushed and each covered with 
a plate or bowl, each containing an earth-filled skull. Inside 
one of them, a small tall jarlet or pottery bottle was found, 
containing two interesting gold ornaments made of small 
pellets welded together (see similar Cebu, Samar, Paracale, and 
Mindanao types). Also several good-quality red-brown car- 
nelian beads. 

The fourth exploration (in May, 1881) was in the vicinity 
of Santa Crus, in the northern part of the Island. Here 13 
skulls and a number of good jar fragments were obtained from 
the "Bathala" cave; and a few small jars and dishes, and a 
number of coffin fragments, from various rock-crevices to the 
east-southeast of Santa Crus. At last, in that area, between 
tiie 8th and 10th tt May, the best find of all was finally made. 
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The fifth exploration was devoted to this prise ot all ar- 
chaeologists, the fine undisturbed burial-cave known as Fa- 
mme-TaanJ (Located some distance around the mountain 
from the hamlet of Bonldu, to the east-southeast of SanU 
Crus.) Of the actual exploration, Marche says: 

“the entrance le a kind of low hole— but, squeezing through 
the rocks there, I suddenly found myself confronted by a row 
of coffins placed one on top of the other. At last, here was a 
burial cave intact! ... I forbade my assistants to touch the 
slightest thing— for I reserved to mysdf the task and the 
pleasure of opening everything.” But, after trying himself 
to lift one of the heavy hardwood coffins but not succeeding, 
Marche had his men lift out the coffins of the front row, and 
carry them one by one outside. “Behind the coffins stood large 
urns or Jars, also containing skeletons.” Some of the coffins 
were decayed, so that they could not be moved without losing 
part of the skeletal material. However, by dint of much care, 
the contents of each coffin was kept separate from tiie others — 
and they were gradually all removed. The largest coffin was 
90 cm. long by 20 cm. wide and IS cm. high. Many coffins con- 
tained an additional skull, usually smaller than the one properly 
belonging with the skeleton. 

Many ornaments were found in the coffins and jars (Marche 
illustrates 5 types of gold ornaments; 8 types of shell and 
tortoise-shell bracelets, etc.) , but very few beads occurred 
in this cave. 

One curious feature of these burials was the fact that the 
lower jaw was frequently detached, and placed in the opposite 
end of the coffin from the cranium. Marche believed that the 
bones had always been placed in the coffins and jars after they 
had already been cleaned and dried — perhaps some time after 
a preliminary burial. 

Mumerous snudl porcelain objects were found among the 
bones in the coffins — including small plates, saucers, small 
vases and flasks (some of stoneware), etc. — and, rather cu- 
riously, no two seemed to be alike, but all differed in form, 
design, size, or material. 

Most of the large burial urns, back of the coffins, had the 
mouths closed with a whole or broken plate, serving as a cover. 
Several jars were broken, but one very fine specimen was in 
perfect condition — ^being glazed over the whole body except the 
base, and decorated with two fire-spitting dragons with four 
claws on each foot. Other jars were mostly plain, and either 
brown or black-glazed. The contents were similar to those 
of the coffins, but usually of better quality. Bach Jar usually 
contained from two to four gold ornaments, but beads were 
scarce. Two copper or bronze earrings and one finger-ring 
were found. One iron dagger-blade or knife, one emaH axe 
(both rusted to the point of disintegration), and a hardwood 
spearhead, were also found. 
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Some of the coffiiu were empty, — ^bnt altoftether some 40 akolla 
and about a dozen complete akeletona were obtained from this 
cave. Moat of the akuUa were artificially deformed. Three 
full days were spent in the exploration. 

A sixth exploration was made at the cave of Hacayan. Here 
only five deformed skulls, and numerous pieces of broken jars, 
etc., were found, as the place had been invaded by treasure- 
hunters and everything was broken up or looted. Marche also 
learned here of other cavra that had been completely looted, 
but did not visit them. 

A seventh exploration was earned out near San Andres, on 
the north coast, and near the barrio of Balinakan. On May 
20th seven eaves, and on May 21st five caves, were visited, 
but only broken jars and fragments and a few scattered bones 
were found. Later, several other places were visited without 
any important finds — in the neighborhood of Boak — around the 
end of May and beginning of June. 

An eighth important exploration was carried out, from thr 
6th to the 12th of June. On a small hill near the shore, in 
the neighborhood of Gasan, some workmen building a new road 
had uncovered several burial jars at a depth of about 5 to 6 
feet. Five jars were broken up by the workmen before 
Marche's arrival. As the prospects seemed good, he planned 
a systematic excavation, to the right of the road, which lasted 
for seven days. On the third day two earthen jars were 
found, each containing a skull, a small jarlet or vase, and 
some beads. On the fifth day, one glazed dragon-jar (with 
4 claws) was found. On the sixth day a jar containing two 
skulls (one being that of a child) was found imbedded in the 
roots of a tree; containing also 4 bronze rings, a large 
quantity of small beads, and two gold ornaments in the form 
of stars. On the seventh and last day another dragon-jar of 
the same type as those dug previously was also found wedged 
between tree roots. (This jar and some other Marindnquo 
specimens were later deposited by Marche in the Museum of 
Madrid.) 

After an abortive trip to the eastern part of the Island in 
the middle of June, Marche, accomiianied by his friend Berdote, 
secured a boat and made a sailing and rowing trip clear around 
the Island. Many looted caves, crevices, and rock-shelters were 
found to contain scattered bones and ceramic fragments, but 
it was not until June 25th tliat the first real find was made. 
On this date, one kilometer inland from Castillo de Figui, a 
place where many buried plates, jars, etc., had been found, was 
visited, Marche obtaining three of the plates, and also finding 
some carved wooden images (very like Ifugao or Igorot work- 
manship) in a nearby cave. 

On June 27th, at Balakassa, ten skulls, several good pieces 
of burial-jars, and (m the cave of Lugukan) a very large 
broken plate, were obtained. On the 30th they arrived again 
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near Bonleu, only one kilometer from the famous cave of 
Pamine-Taan. Here Mar^e made some additional searches 
and diggings, finding, among other things, under a layer of 
guano, two carved cofBn lids and bodies, many ceramic frag- 
ments, etc. On one of the coilin lids a large iguana was carved, 
wiOi denticulated tail; while on the other lid were two igua- 
nas with backs toward one another, and with their heads 
passing beyond the cover and serving as handles to carry the 
coffin. (Similar specimens were found in northeastern Panay 
by Merton L. Miller and Luther Parker, in 1912.) 

Finally reaching Santa Cruz on July Srd, with a big storm 
brewing, the return was made to Boak overland on the 4th. 
Packing his numerous collections carefully, Marche left for 
Manila on July 12th, and later back to France, with everything 
intact. (Thus concluding ihe most successful Philippine ar- 
chaeological expedition recorded from Spanish times.) 

Other Mannduque finds . — Around 1909-1901 Dr. T. H. Pardo de 
Tavera obtained several interesting whole ceramic pieces, all 
said to have come from burial-caves or niches in Marinduque. 
I examined these (and others in his collection), and photo- 
graphed many of them, about 1923-1924. Especially interest- 
ing were two good Sawankhalok celadons, and a large Yuan 
or Early Ming celadon dish about 14 inches in diameter. All 
the Marinduque pieces were between the ISth and 15th cen- 
turies, in date. 

University students from Marinduque have furnished me 
with interesting notes on several caves there, said to still con- 
tain bones and ceramic fragments. Doubtless other profitable 
explorations can still be carried out in so rich a field as 
Marche’s work indicates. (No Stone-Age remains or tektites 
have yet been reported from this Island.) 

Workers . — (As indicated in the preceding items.) Also Eduardo 
Palma. 

86. Mindoro and the Lubang Islands: 

(No true Stone-Age remains or tektites yet reported. In March, 
1929, what appears to be an early Iron-Age site was uncovered 
when a new road was being built from the beach to the town 
of Calapan. The find was made about a half kilometer along 
the road from the usual landing place, and conitisted of several 
interesting native pottery vessels, some strange looking gold 
ornaments, and other objects. One whole small pottery vessel 
was brought to mo by Leovigildo V. Monasterial — ^but he feared 
that all the others, and especially the gold ornaments, had been 
carried away by the workmen or destroyed. The piece brought 
to meis definitely related to our Early Iron-Age wares — ^partic- 
ularly such as are found in the Visayan Islands, etc. (See 
decorated angle-pot from northern Negros, etc.) 

In 1904-1905 Dr. Fletcher (Gardner explored some very interest- 
ing caves at Pokanin, and made a considerable collection of 
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skeletal material and jar fragments there for the Philippine 
Museum. The principal Pokanin cave is high in a cliff-side, 
between Bulalaeao and Mansalay, in the southeastern part of 
the Island. A large number of skulls and other skeletal re- 
mains, together with many large broken burial jars, were 
found in this cave — although the material was already badly 
mixed up and disturbed when first found. No porcelain frag- 
ments were seen (althoufidi there were a number of native pot- 
sherds) : and it appears that this site is one of the older types 
of jar-burial — similar to Pilar, Sorsogon; San Narciao, Ta- 
yabas, two of Marche's sites near Gasan in Marinduque, Guthe’a 
Samar site, etc. (This estimate is borne out by Chsrdner’s 
photographs, and by the jar-fragments formerly in the Philip- 
pine Museum; etc.) 

A number of celadon dishes, mostly of Yuan or Early Ming types, 
have from time to time been brought to Manila by mining men, 
hunters, and others, who obtained them from Mindoro natives, 
chiefly from the west coast (and two or three that I have seen 
from the Lubang Islands). They all seem to have come from 
accidental excavations m fields, or in house-building, etc., and 
no definite productive burial-sites have been reported. 

The only spot where definite midden and cave remains of this 
type have been explored is on Ilin Island, a little distance to 
the southwest of San Josd. Several people have made ex- 
plorations there, and the best material was doubtless taken 
away long ago; but I have a fair-sised collection of midden 
material made in two places there, by G. M. Goodall, in the 
middle 1930s. Also a much smaller lot, collected from a cave 
in the center of the island by Capt. E. S. Ross and Col. J. L. 
Hitchings in 1946. The porcelain fragments are all 14th or 
ISth century; but they are mixed also with many native pot- 
sherds, pieces of human and animal bone, and a fow fragments 
of disintegrated iron tools and weapons, which may or may not 
be contemporary. (The site probably belongs to the same cul- 
ture as the Calatagan Peninsula area of Batangas Province, 
and many other spots in the islands to the east and southeast 
of Mindoro.) 

The pagan Mangyans of souGicm Mindoro are still using one of 
the two syllaWries of Indian origin that yet survive in 
the Philippines, inscribing it chiefly on cylinders or tablets of 
bamboo. It is probable that other interesting culture elements 
have survived along with the syllabary — which lends additional 
interest to the extensive study of Mangryan eulture, writing, 
and literature now being carried on by Harold C. Conklin, in 
connection with this Institute. 

Warkvrs ^ — (As indicated under the preceding various items.) 
Also Merton L. Miller, Victor E. Lednicky, E. de Villa, Paul 
Schebesta, and others. [For additional data on Mindoro, see 
Addendum.] 
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97, B m t tm Iwtuni (part ai R amb l on Pramm) : 

Ir tlM spring at 1997 an intenssting undisturbed burml-cuv« 
not previooily known to tbs psopls, was discovered m the 
aitio of Gujraagan (about 1 kitomster from tiic town of Jones) 
Tbs save was almost eomplstsly looted by tbe Jones citizens 
in a wild ssarA tar bariad tnMitrs*--fxapbically described 
by C, Faigao In tbe thOippiaaa Free Psress, issue for July 
81. 1987. 

Tbe cave is loeated about 88 motars above •es'level. in the 
side of a hifdi diiC totd eould mly be xeadwd by a itouent 
of aoma 10 to IS netera from tbs diff top, SatHtBoe was 

through thealdofniwpetledtoatoeeoBlJiecUff 
top Faigao atotea that soma 40 wooden euflas, J» various 
states of preservation, were found. The auaber of whole por- 
eetain dishes, small jars, daafca, aaueera, and other fdeees ob- 
tained was consideiable, and 12 gold ornaments were also 
found (aome of the latter by excavating a portion of the de- 
posit on the cave floor). Some of the dried and better pie- 
served coffins were found to be ornamented by a crocodile or 
Usard design, others showed only the head of a eroeodlle, 
while one had the figure of a kneeling man. Some of the 
smaller coffins contained only two skulls, while in others the 
bones appear to have been originally wrapped in sonuthing 
resembling sbaka cloth. (All of this shows dose TeteaiUimee 
to Marche’s interesting Pomine-Taan cave in Jfarinduque.) 

£. D. Hester later obtained 10 of the Banton pieces for his 
collection. They are all Chinese wares of the 14th and early 
15th centuries. Mo Sawankhalok or other Boutheastem Asia 
pieces appear in the lot. None of the gold ornaments have 
been seen by us, and it is to be feared that most of them were 
melted up and sold by their finders. 

No other archaeological finds have been reported from 
Banton. 

fPoricers. — (As in the foregoing.) Also Gabriel F. Fabclla 
88, HomhUm Island {part of Romblon Province) • 

(Romblon is the most thickly inhabited island of the group of 
the same name, and numerous casual finds of interesting 
specimens are reported among the natives there, but unfortun- 
ately very few have survived or been examined by a Qualified 
observer. Certain caves have been reported to contain jars, 
dishes, and jewelry, as wdl as bones but so far 1 have an 
accurate report eoneeming only two of them — see the follow- 
ing.) 

In 1929 a former assistant of mine, Tom6s Maglaya, while on 
a hunting trip in the interior of Romblon, found an interesting 
cave in the torno of Lio, and another one nearby (probably 
in the same barrio). Maglaya states that both caves are 
full of poredain and stoneware fragmente, as well as many 
scattered skulls and other skeletal remains. Due to the nature 
of his trip, be waa able to carry away with him only two 
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jar-frasciwmti, both et whidi ho Ihttt hmu^t to aio ia Ma- 
nila. ^ojr an both goOd-daed jiaeM of 14tii oentury Early 
Ming dntgan-Jan of the beat typea, with deaigns cut in high 
rdief and the dragoiu having four clawa on each foot. One 
ia a pure yellow-brown, while the other is greenish-brown 
glased. 

Workers. — (As in the foregoing.) 

S9. TabUu tabind {Romblon Prifvinee): 

(This Island la the largest of the Bomblon Group, but is rather 
thinly inhabited. It has been the scene of several interesting 
archaeological finds, whldi will be listed separately bdow.) 

In February, 1928, Edward H. Taylor, while colleeting hei^ 
tologieal specimens for the Bureau of Science, esme across 
some interesting archaeological remains and made a small 
but good collection for my benefit. On a headland near Odio- 
ngan. he found a spot where a cave had probably formerly 
existed but later caved in, leaving many skeletal remains, 
ceramic fragments, and other objects scattered among the 
rocks. Taylor counted 80 skulls, more or leas xdiole; a large 
quantity of ceramic fragments; a few pieces of much-decayed 
wooden coffins; some strange ornaments; and a few pieces of 
disintegrated iron tools and weapons. He believes that many 
other specimens were covered by the fallen rocks, some of 
which are of large size. 

He brought back for my collection two good skulls (one 
artificially deformed), 2 iron weapons, 72 ceramic pieces in 
large fragments (of which eight are nearly whole), and a 
few smaller potsherds. For himself he kept only a curious 
amulet of copper or bronze (of which he gave me a drawing), 
with a small ring at the top, rather similar to some specimens 
from site 13, Rizal Province. The ceramic wares, in addition 
to fragments of dragon-jars and common red pottery, consist 
chiefly of 15th and 16th century Chinese blue-and-white deep 
dishes, plates, saucers, small jarlets, bowls, etc. (It is probable 
that many other objects could be obtained at this site, espe- 
cially by excavating under the larger fallen rocks, etc.) 

Another site, further inland on a small farm near Odiongan, 
was brought to my attention by a former student of the Uni- 
versity of the Philippines. This appears to be a village 
midden, possibly accompanied by early land burials. Some 
interesting fragments at native pottery, bearing curious in- 
cised designs, were brought in, but many other objects arc 
reported to have been found there, which I have not seen. 

Subsequent finds of skulls, jar-fragments, and other material, 
have been reported from three different localities on the east- 
ern side of Tablas; but I have not yet been able to exanune 
any of the material, some of which I fear was destroyed 
during the recent war. 

Workers. — (As in the foregoing.) For further data on Tablas 
see Addendum. 
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40. Sibuyan laland (Romblon Province): 

(Now the most heftvily forested and mountainous island of the 
Romblon Group, but once apparently much more thickly in- 
habited. Ancient remains have been found in several places, 
on which I have the following notes:) 

An American mining engineer, who formerly lived several years 
on this island, states that he had from time to time run 
across a number of caves containing celadon dishes, pieces 
of wooden coffins, beads and fragments of glass bracelets, and 
large quantities of bones, jar fragments, and other sherds 
of ceramic material. He usually did not disturb them, due 
to the fear and respect with which the local natives regard 
such places, although he had a few times taken some of the 
objects to his house, whence they had either been earned 
away by visitors or been lost, or sometimes been returned by 
his servants to the cave again. 

On April 21, 1930, another mining man, Mr. W. G. Carpenter, 
brought me a few cemmie fragments that he had found on 
the west bank and near the mouth of the small river which 
comes out at Magallanes barrio. Two are fragments of black- 
gla7.ed Early or Middle Ming jars, but the other sherds are 
mostly of 19th century or modem wares of the late Spanish 
penod. 

(No Stone- Age or Early Iron- Age sites have been located.) 

Workera . — (As in the foregoing.) 

41. Maabaie laland (now alao a province) : 

(Due to the extent of ancient and modem mining activities, 
with resulting frequent visits of geologists and explorers — 
and to the extra large number of Europeans and Americans 
living in the Island from time to time — ^it is not surprising 
that Masbate shows a considerable number of archaeological 
finds. Actually, however, very few of the numerous accidental 
finds have been followed up and systematically explored; and 
this Island remains one of our potentially most interesting 
archaeological fields, awaiting proper systematic exploration 
of the entire terrain. A few of the more important reported 
finds are listed below:) 

TForren D. Smith’ a finds at Batunian Cave . — The Batun&an Caves 
(mistakenly named "Batwaan” in published account), in north- 
western Masbate, were described in Ihe Philippine Journal 
of Science [19 No. 2 (August, 1921) 238-241, plus 5 platesj, 
by Warren D. Smith. One of the four caves examined, in 
a huge limestone massif, is undoubtedly a burial cave con- 
taining some 44 skulls, a large quantity of other loose bones, 
a narrow wooden coffin or skull-box with carved crocodile-head 
handles, a smaller and much disintegrated head-box, and two 
Neolithic stone implements. The largest of the caves is de- 
scribed as a "Living-cave,” and contained remnants of fire- 
places, pottery stoves, and numerous fragments of potsherds, 
some with incised decoration. Deer-teeth and teeth and bones 
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of other edible animals, shells of edible clams, etc., were also 
numerous. A large piece of a shell bracelet was also found. 

The two stone implements are very interesting. One is 
an Early Neolithic adae, probably rcpolished in later times; 
while the other is a Middle or Late Neolithic chisel of felsite 
or andesite, well patinated. Three other similar implements 
had been taken from these same caves by Mr. Wilson, an 
American lawryer owning a ranch in the neighborhood, prior to 
Smith’s visit. For details, see Addendum. 

Many of the skulls in the burial cave were ai'tificially de- 
formed. Smith took only two, but most of the remainder 
were removed in 192S by Dr. Carl E. Guthe, and added to 
the Michigan collection. All existing evidence indicates that 
the burial cave is Porcdain Age, probably Yuan or Early 
Ming, in date. 

Bernhard Radtke'e early and later finds ^ — As early as 1912 
B. M. Radtke, a German owning a large cattle-ranch in north- 
ern Masbate, reported to the Bureau of Science his finds of 
burial-caves, burial niches, and land-burials along the coastal 
region of that area. He brought to Manila a very artistically 
small carved head-box, several jars, porcelain pieces, and 
other objects, found in some of these bunals. His collection 
was not acquired by the Bureau, owing to the prohibitive price 
demanded. (Some of the specimens were later acquired by 
Dr. Carl Guthe, and went to the Michigan museum.) 

In September, 1928, Mr. Radtke brought another interest- 
ing collection to Manila, from the same general area, and 
later turned it over to me for a relatively reasonable price. 
All of these specimens were obtained on or near the Radtke 
Cattle Ranch, in Hie aitio of Luka, Colorado barrio, Aroroy 
municipality, at the northern extremity of tlie Island. The 
principal objects in the second collection were: Three whole 
Ming plates, all 15th century; two broken dragon jars, pro- 
bably also 15th century; one whole tall dragon jar of a 
peculiar type that is probably Yuan or earlier; 10 good pieces 
of broken celadon dishes and small jars; one whole clay pot 
of native ware; and 23 filed, reddened, and originally inlaid 
teeth, of which only one still has the gold peg in place. 
Most of the celadons came from a (Yuan?) land-burial site, 
the whole dragon-jar from a small burial-niche accidentally 
uncovered, and the remaining material all from burial eaves 
and niches along the coast. (No Stone-Age material or tek- 
tites were ever found, although I asked him particularly to 
look for them.) Celadon-producing midden-sites still exist on 
bis ranch, particularly in the area where the gardens are 
located. 

Dimasalang burial cave , — In January, 1980, Jaime Echevarria 
brought to Manila a number of interesting small objects and 
porcelain fragments, all of udiich had been obtained from a 
small burial-cave near Dimasalang. He stated that much 
similar material eould be obtained in the vicinity, and that he 
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had brought in a few samples only. The lot consists of nine 
eeramie pieces and fragments, one whole shell bracelet, five 
broken shell bracelets of three different types, a broken blue- 
glass bead, and a mammalian tooth with carry-polish indicat- 
ing possible use as a charm or ornament The specimens 
seem to all date from the 14th to the beginning of the 16th 
century — ^the porcelain showing both Chinese and Sawankhalok 
types — but two pieces may indicate a still earlier burial in 
the back of the cave. (Further exploration of the Dimasalang 
area is unquestionably advisable.) 

Cooke burtal-jar site.— Another Masbate Porcelain-Age site of 
much interest is that brought to my attention about 1936 b>' 
Mr C. J. Cooke. It is located between 7 and 8 kilometers 
south of Aroroy, or about half-way along the trail from the 
town to the Cooke Itanch. It is accessible only on foot or 
by horseback. 

The site consists of a sizable dome-shaped hill, on one 
slope of V hioh a number of interesting jar-burials were ex- 
cavated by the farmer now cultivating the spot. Having 
learned of the finds, Mr. Cooke assisted this man in digging 
out one of the jars and examining its contents. Several beads 
and glass bracelet fragments of unusually interesting types 
were brought by him to me in Manila. From his description 
it seems likely that a very sizable burial ground is located 
in this area, and that many jar-burials could be found around 
the hillside by a systematie search. He thinks that perhaps 
a dozen jars had already been excavated by the farmer, who 
usually broke them up and scattered the contents in true 
treasure-hunt style. The material brought in seems, rather 
curiously, to be Iron Age rather than Porcelain Age in type, 
but, in the absence of fragments of the jars and other pot- 
tery from the site, no certain dating can yet be attempted. 

Finds in and around the old mines at Aroroy. — During the 
early decades of American mining exploration in Masbate, 
many interesting finds of ancient workings, old tools, and 
associated ceramic wares and other objects, were made. The 
late Col. H. B. McCoy, and Messrs. Herbert, Schwab, Edel- 
meier, Wilson, Carpenter, and others, as well as Dr. Warren 
D. Smith, often told me of such finds, and their usual opinion 
was that the oldest workings were Chinese in origin. How- 
ever, later researches conducted by Mr. Herbert and others, 
at my suggestion, clearly indicated that many of the older 
workings were made by Hindu and Javanese methods (“quick- 
lime process”) rather than by Chinese (“gpinpowder m^od”). 
This tends to confirm our early historical records, which imply 
extensive gold-mimng in the Philippines by Indians and Java- 
nese during the days of Sri-Vishaya and Madjapahit. 

A few small lots of ceramic fragments and old mining tools 
from this area were brought in occasionally for my collection 
The most recent and best of these was delivered in December, 
1939, by H. D. Weidman, of the Masbate Consolidated Mining 
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Go. The lot oonaiete chiefly of poieelain and pottery frag* 
menta gathered by himeeif, and aaeieted by H. A. Uann and 
A. Kelly, from a midden site on and around Uw old surface 
woritings of the Panique Mine. A siiable new area was being 
opened up there, and a number of ancient workings were 
being uncovered in the piocess. Host of the ceramic material 
appears to have come from an old midden deposit along the 
crest of the ridge where the work was being done. 

The specimens are almost entirely late 15th and early i6th 
century Chinese wares, apparently coming to an end about 
the time of the Spanish Occupation. Only one Sawankhalok 
fragment appears, being part of the cover of an early 16th 
century black-and*white small round vase or box of the usual 
type. A few fragments of Chinese stoneware jars occur, 
but most of the common pottery is doubtless of native origin. 

Future poambthHes . — From tiie above data it is apparent that 
Masbate Island is rich in archaeological deposits, and that 
properly conducted systematic work there would likely be 
very productive. The mining industry there has largely been 
closed down for the past six years, and the countryside is 
rapidly growing up to weeds and jungle again. Should it be 
reopened, as a part of the reconstruction program, an effort 
should be made to station a capable archaeologist there. 

Workera . — (As indicated under the foregoing various items.) 
Also Dr. A. C. Skerl, Mark Hubbard, and others. [For furthei 
Masbate data, see Addendum.] 

42. .Samar I aland: 

(Considering the richness of the finds made in widely separated 
parts of this little explored island, it seems likely to prove 
one of the best fields for future work. More than a dosen 
important finds have been made in Samar in the past, and it 
will be possible here to give only a brief and inadequate de- 
scription of them. No particular arrangement is attempted, 
except by general subject.) 

Tektitea and Stone-Age remains . — Early in 1931 a weather ob- 
server in Samar found a single spheroidal tektite in the barrio 
of Lawoan, Wright municipality, and sent it to Fr. Miguel 
Selga in Manila. It is still uncertain whether this was a 
true natural specimen, or whether it reached Lawaan by human 
transport (as a charm-stone or curiosity). 

Dr. Carl Guthe found one small stone axe or adze in Samar, 
but I do not have the data as to locality. The late Joseph 
Motok, of Catbalogan, also told me in 1024 of seeing several 
Neolithic stone adzes which were preserved as charms or 
magic stones (“lightning tongues”) among the semipagsn 
hill people in the interior of the Island. Ho was not able 
to obtain a specimen at that time. 

In the 1860 b Feodor Jagor saw interesting fossil beds near 
Basey, and at two other Samar localities, but did not have 
time to examine them in detail. 
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Jtu^burial titeg of the earlff type . — On Augnrt IS, 1921, Hr. 
Kalph S. Fruflh, an engrineer in charge of work on the east- 
ward extension of the Catbalogan- Wright road, came across 
a most interesting ancient jar>buna] site of the same general 
type as those previously described from Pilar, Sorsogon, and 
San Nareiso, Tayabas. The site is located in the barrio of 
Motiong, Wright municipality — most of the jars being found 
in a clay soil, about a meter below the surface, near the foot 
of a steep mound or small round hill located only about 20 
meters from the seashore. A small creek runs into the sea 
near the foot of the mound. 

More than sixty burial jars were actually excavated in this 
locality, and it is probable that many more still exist there 
outside the road-area. Most of the jars contained only much 
disintegrated bones, but a few are said to have contain^ some 
beads and a few gold ornaments, which were quickly seques- 
tered by the laborers who dog them out. Two iron knives 
shaped like kampUan were also found, but they were so com- 
pletely rusted that they fell to pieces when lifted. All of the 
jars seemed to be of thick unglazed earthenware, quite similar 
to those found at Pilar and San Nareiso. 

Hr. Frush stated that many similar jars, as well as some 
glazed ware and celadon pieces, had been excavated previously 
in the barrio of Lawaan, and that a number of gold orna- 
ments, some of which he had seen, were found with the La- 
waan specimens. It seems evident that further systematic 
work would be profitable, both in Motiong and Lawaan. (If 
the Lawaan tektite is really a charmstone, it may possibly 
have come from one of these graves.) 

In February, 1923, Dr. Carl E. Guthe excavated part of 
another burial site, also accidentally discovered in road-build- 
ing, near the barrio of Egid (Igid*), a few miles north of 
Catbalogan. The road-contractor had previously dug out a 
number of jar-burials, in which the jars had been covered 
with flat stones grooved to fit over the jar rim— exactly as 
Galang found at San Nareiso, Tayabas. In addition to find- 
ing a grooved stone cover and a mass of confused skeletal 
materials in an area disturbed by the contractor. Doctor Guthe 
excavated five additional jar-burials (containing what appeared 
to be remains of children) and five adult skeletons buried at 
length. One of the adult skeletons had the remains of an iron 
dagger in the right hand, while in another case a bent dagger 
was lying on the chest. The heads were oriented towards the 
east. In all of the jar-burials the bones were badly disinte- 
grated, but each contained a number of colored beads 

(white, red. yellow, orange, and blue) and a hard white deposit 
in the bottom, the character of which was not identified. The 
jars themselves were of the usual thick coarse earthenware 
common to true jar-burial sites. 

Two small midden sites were found in the vicinity. One, 
consisting chiefiy of a shell heap (containing 17 edible va- 
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rieties in which were raized nntive pottery fragraenti, reranim 
of flree, etc., but no porceUin, could be eonterapormry with the 
jor-buriuls. The other, eome little dietnnce away and con- 
taining Chineie porcelain fragmenta, aeema to be of a mueh 
later date. 

(About 1919 or 1920 Herbert 6. Sehenck, then a young 
geologiat connected with the Bureau of Science, found an in- 
tereetlng skull and some other raized skeletal remains washing 
out of an old sand bed, on the Samar coast in this vicinity. 
The evidenee strongly points towards their having come from 
some such deposit as that ezcavated by Doctor Guthe. Un- 
fortunately, both specimens and accompanying notes were de- 
stroyed during the war, and a recheck is no longer possible.) 

Oldeat Poreetain-Affe burial^ave finds. — ^In 1860 Feodor Jagor, 
making his headquarters at Basey, explored a large number 
of burial-eaves and other caves near the eastern entrance of 
the San Juanico Strait. At Kipa-nipa, a few miles from 
Basey, he found numerous broken coflbis, several skulls, and 
many potsherds both of porcelain and pottery. Three shapes 
of coffins were seen. 

At Giwan he secured four good porcelain pieces and a gold 
nng of the hollow-tube type — all said to have been found 
in a nearby cave. At Catnbig he saw several andent gold 
ornaments (from a cave in the vicinity) which the people had 
already converted into modem adornments. 

At Laoang one cave is famous on account of the gigantic 
flattened and defonned skulls found in it. 

Doctor Guthe’s eavesxcavatton on the islet of Suluan. — A single 
cave is located on a rocky islet connected to Suluan by a tidal 
flat, off the southern point of Samar. The cave is low 
and small, with two openings, and is probably washed to some 
extent by waves in the more violent storms. Doctor Gutbe’s 
party spent five days in screening the earth within the ca^e. 
There was a quantity of skeletal material, of which the more 
perfect specimens were saved. The follovnng is a list of the 
specimens obtained from this cave: 22 green, 4 white, and 1 
grey, ceramic fragments; 43 blue and white and 3 black and 
white, ceramic fragments; 11 fragments of dark-glazed Jars; 
1 fragment of native pottery; 1 specimen each of gold, copper, 
lead, and iron; 1 piece glass (a bracelet fragment?); 4 beads; 
6 shell specimens; 14 skeletal specimens; and 5 miscellan- 
eouB— or 118 specimens in all. 

Early Porcelatn Age: The Skauger S%tea. — ^The greater part of 
the former extensive Shauger Oilleetion from Samar came 
from a single huge burial ground, dating from the Sung-Ynan 
period, which was slowly being cut into by a river on Shauger's 
ranch-located a considerable distance inland from Wright in 
the general direction of Taft. The general interest of this 
site has been greatly enhanced by the high quality and perfect 
state of preservation of the specimens — a condition which has 
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been greatly eontributed to by the sandy and noneorrosive 
nature of the soil in the locahty. However, there are other 
smaller burial sites of a similar nature in that vicinity, as 
Governor Shauger informed me while still living, and about 26 
per cent of his collection came from such other sites — some 
of which specimens are not as high in quality as those from 
the original site. The dissemination of this collection after 
Shauger’s death (about 1986) is a great loss to Philippine 
archaeology. 

Several of the best porcelain pieces and a good selection 
of gold ornaments were brought to Manila in 1929-1980 
by Governor Shauger who kindly allowed me to have them 
photographed. Unfortunately these photographs are all that 
remain of a very wonderful collection— one of the best ever 
made in the Philippines. 

The porcelains, which constitute the bulk of the collection, 
are remarkable merely for their quality and fine state of pre> 
servation — since we have similar specimens from a number of 
other Philippine sites, and no unique pieces appear in the 
Shauger lot. The ease of the gold ornaments, however, is 
very different. The Governor had accumulated between two 
and three hundred pieces of old Philippine gold work, many 
of which were entirely unique until some of the types began 
to turn up in dredging operations in Paraeale and the Zam- 
boanga Peninsula. More than 26 types of gold beads, varying 
from tiny specimens a millimeter in diameter up to heavy tubes 
nearly 10 eentimentera in length, covered with arrangements 
of ornamental pellets of various sizes, were found, as weU 
as a number of rings, eaxwirnaments, etc. (The types can 
only be shown properly by photographs or drawings.) The 
date of the bulk of the Shauger material is probably not 
later than the 12th and 13th centuries, a. d. 

Later Porcelain Age; The Hartendorp CoUeotian from eastern 
Samar . — In March, 1919, A. V. H. Hartendorp explored three 
cave-sites near the town of Borongan, on the east coast. The 
three sites are known to ttie local people as Tominobo, Ka- 
likd’an, and Isla de Ando, respectively — and the latter site was 
already reported to Jagor in 1860. They all lie relatively 
near together, at a point some seven or eight kilometers to 
the northeast of Borongan town. 

The Tominobo cave contained the least numerous remains, 
and all the ceramic material is of probable 14th or 16th 
century date. 

The PanananJ^dtan cave at Kalibd’an barrio proved the 
most interesting of all — containing numerous remains of a 
variegated character. Many fine quality but broken Sawank- 
halok and Chinese porcelain pieces were found, as well as 
considerable skeletal material, loose teeth filed and artificially 
blackened, a number of interesting shell ornaments, some rust 
cakes that had once been iron from weapons, and other objects. 
Among the decayed remains of a woodoi coffin, two small 
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whole poreelain Jarletai one whole ahell braeelet of an early 
type and several other ornaments and small objeets, were 
found, together with a group of much decayed bones and skull 
fragments. One of the small jarlets strongly resembles the 
Kalong wares of northern Siam, and it had evidently been 
used as a lime container for betel chewing. A few of the 
celadon fragrments in this cave are evidently Lnngchuan pro- 
ductions of the late Sung period, but a majority of the mate- 
rial is Yuan or early Ming in date. Many good dragon- jar 
fragments of the earlier Ming types were found, and many 
pieces of sheli bracelets and other ornaments. It seems ob- 
vious that there are two periods of burial in this cave (one 
Late Sung and Other Eariy Ming), and the two distinctive 
types of bracelets found tend to confirm this view. The shdl 
bracelets with rectangular cross-section are found only with 
Early Ming material, as are also certain types of shell beads 
and belt rings. The percentage of Sawanl^alok wares mixed 
with the Early Ming ceramics runs up to 40 or more, in 
these east Samar eaves. Hou’ever, only two good Sukhotai 
specimens have been identified in the lot, and three fragments 
of the special “red-bottomed” type of supposed Indo China 
ware. This is of decided chronological significance. 

The small island known as “Isla de Ando” contains not 
merely one but a considerable group of small caves, niches, 
and tock-sheitera, located some distance apart. Hartendorp 
had time to explore only nine of them, niiding ceramic trag- 
ments and some human remains in practically all. Fragments 
of dragon-jars and of l&th and early 16th century porcelains 
including some interesting early three-color wares, are the 
coinmonest. Ando IV produced one whole jarlet, and Ando 
II three excellent but broken Sawankhalok celadon dishes, as 
well as an extra-large ‘‘lion”-oar from a big Early Ming jar. 
Ando III had several typical Sukhotai deep black-and-white 
fish dishes of definite middle 14th century date; while Ando 
V and VI contained only native pottery and some skeletal 
material, but no porcelain fragments at all. 

A number of the more nearly complete skulls were collected 
by Hartendorp, and most of them clearly show artificial de- 
formation. Many of the teeth are filed and blackened. Doe 
to transportation difficulties chiefly, only a small part of the 
total remains in these caves was collected, and they all merit 
additional work in the future, particularly with excavation 
of dirt-filled portions. Three quite definite periods of use 
appear: (1) Middle or Late Sung; (2) 14th and early 16th 
century, with presence of Sukhotai and Sawankhalok wares; 
and (8) Late 16th and early 16th century, with absence of 
Siamese wars very notable. 

Other Later Poreelain-Age finds , — A number of interestng pre- 
Spanish and early Spanish period ceramic pieces were gathered 
from various parts of Samar by Joseph Motok, first for Dean 
C. Worcester and later for Dr. Carl Guthe. I examined 
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Btane of thio tnmteriml in 1928-1924 and found it to eonsint 
chiefly of stoneware Jan, celadon dishes of varying sise and 
quality, and a considerable number of shell bracelets, beads, 
and other small articles — mostly from accidental finds inland, 
plus considerable broken material from caves along the coast 
Collecting notes were not always very accurate or reUaUei 
Nevertheless, Motok compiled many interesting and informative 
notes conoeming the natural history and archaeology of Samar. 

The late F. W. HeCaw in 1928 gave me a small porcelain 
vial, of probable 16th or early 16th century date, that he 
had found about 1914 in a cave on a small island near 
Catbalogan. At that time there were many porcelam and jar 
fragments in the cave, as well as human tones, pieces of Re- 
integrated wooden coffins, etc. It is probable that Doctor 
Guthe later removed most of this material, but the site should 
be reexamined systematically. 

In the 19308 Pedro Mengnito, one of my most energetic 
general collectors, made a trip through western Samar and 
obtained a number of good pre-Spanish porcelain pieces 
(mostly damaged to some degree), chiefly from accidental 
finds by farmers and others, and mostly without any definite 
record of specific locality. No new sites were locatto. 

The most recent Samar finds were made chiefly in the 
general neighborhood of the Elizalde iron mines in the south- 
eastern part of the Island. The flrst specimens from this 
locality were collected by Dean F. Frasche, of the Philippine 
Bureau of Mines, who obtained a number of interesting skulls 
(mostly deformed) from a cave and several whole celadon 
dishes and other pieces from accidentally excavated land-bur- 
lals in the vicinity. In December, 1938, Mr. Claude Bussell 
brought me a basketful of large and small porcelain fragments, 
broken shell bracelets, etc., chiefly from the same cave where 
the Frasche skulls were found. This material consists of 
about one-third Sukhotai and other early Siamese wares, one- 
third Chinese monochromes, and one-third Chinese and Indo- 
China blue-and-whites — all dating probably between the late 
13th and middle 16th centuries. The probable Indo-China blue- 
and-whites belong to the curious rto-tottomed group; while 
the Siamese wares are mostly of the very early Sukhotoi 
black-and-white type with reddish todyware. There is also 
a unique celadon Rsh that seems pretty definitely to have a 
Sukhotai body, and one black-glazed small jar that may be 
either Kalong or early Chalian. Four types of shell bracelet 
occur, one of which is of the rare wide type with parallel 
fluting — ^hitherto known only from Cebfi and one or two other 
Central Visaysn localities. One other type is, so far, unique 
to this site. 

On the whole, the Frasehe-Russell Site is one of the most 
interesting yet found in Samar, and certainly merits system- 
atic exploration. Other interesting remains, as yet unexplored. 
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■re also aaid to be plentiful in the vicinity and to merit 
detailed investigation. 

Workers. — (As indicated under the foregoing vatioua iteraa.) 
Also Ceciho 1. Lim, Josd L. Lagrimas, and Hugo Fresto. [For 
additional Samar data, see Addendum.] 

43. Leyte Island and Province (including Panon, Btliran, and Maripifi 
Islands) ; 

(Mo systematic archaeological work has ever been done in ttie 
tJiickly inhabited Leyte Island; although, theoretically, it 
should be one of our richest hunting grounds. However, due 
to the extensive cultivation, many accidental flnda have been 
made from time to time. No tektites or palaeoiiths have yet 
been reported. 

Late Stone-Age finds . — In December, 1986, Mr. Jesus I. de Vesrra 
donated to the University collection two very interesting Middle 
or Late Neolithic stone adzes which had been found in the 
early part of the same year in the edge of a bank on the beach 
being washed away by the sea at Kalubian. He stated that 
the local people speak of having found other similar specimens 
in this vicinity in the past, and they eall them ‘tangd han 
itnti*, or “lightning teeth.” (These are the first true piehia- 
toric stone-implements reported from the Island, and the site 
should certainly be investigated further.) 

Eairly Pareelain-Age finds at Ormoe . — ^In May, 1937, Mr. Manuel 
Abello, Jr., assistant manager at the Ormoe Sugar Co., in- 
formed me of some very interesting finds of unique gold orna- 
ments and ceramic pieces on certain sugar lands in the vicinity 
of Ormoe; and later, in June he kindly sent me photographs 
of part of the gold collection and of a clay pot in which they 
had been found. A peculiar gold image is said to be in the 
hands of another person, and could not be included in the 
photograph. 

Of the six pictured gold ornaments, three can at once be 
identified as being quite similar to old Javanese gold work of 
the pre-MadJapahit period (say 12th century or earlier), and 
one specimen is practically identical with the Perkins gold 
rings found also buried in a pot in San Felipe Neri, Rizal 
Province. One of these pieces (resembling a snail, with a 
small tube through one end) is very similar to a Shauger 12th 
century bead-pendant from Samar. Two of the other pictured 
specimens are similar to the thin Iron-Age gold work of Site 
A in Bizal Province, and certain nuxed Late Iron-Age and 
Early Porcelain-Age thin gold bands from Cebfi and Marindu- 
que. The last pictured specimen is a heavy gold chain, with a 
hook and ring for wearing around the neck, quite similar to cer- 
tain old specimens from the Butanes Islands and from central 
Luzon. 

Practically all of the gold ornaments and whole porcelain 
pieces found in this group of sites passed into the hands of 
well-to-do people connected with the Ormoe Sugar Central, and 
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they do not wish to part with them. How many ■pedmens 
survived the war period is not known. 

Other Ormoe finde. — On Mareh 23, 1929, T. H. Sufleieneia acci- 
dentally excavated two whole ceramic specimens on a small 
farm near Ormoe. He presented them in 1980 to former 
Govemo]>General Dwight W. Davis, who donated them to my 
collection in 1981. One specimen is a very interesting small 
Sawankhalok jarlet or narrow-necked bottle with a typical 
treacle-brown glase — almost certainly 14th century in date. 
The other piece is a small but heavy brown-glased stone- 
ware jar — probably Chinese ware of the early 16th century. 
(This area should be further investigated.) 

In late December, 1982, an American teacher, Mr. Manley 
Sharpe, found in a cave near Ormoe a smali unique ceramic 
specimen, which was afterwards brought to me by Harold 
Jacobs. This specimen is a unique piece of native pottery 
that seems to be a funerary representation of an ornamental 
bolo-handle or scabbard-end, but of no utilitarian value in it- 
self. The cave, which was examined by both Jacobs and Sharpe, 
is said to contain many porcelain and pottery fragments, 
as well as bones and other objects; but, not having any means 
of transportation, they took only a few small or unusual speci- 
mens that could be easily earned. (If this cave can be again 
located, it should be thoroughly explored.) 

Miseellaneoue Poreelain^Age epUeotiom from LogtOi — ^Both Dean 
C. AVorcester and Dr. Carl Guthe did considerable miscellan- 
eons porcelain collecting in Leyte and Samar, in addition to 
their main field of work in the Cebd-Bohol-Siquijor group. 
In his final published report ("Distnbution of Sites Visited”, 
etc.). Doctor Guthe lists 2 eaves and 2 land-burials explored in 
Leyte, and 12 caves, 8 burial-grounds, and 2 individual land- 
burials explored in Samar. None of the locations of Leyte 
sites are given, however; although there is doubtless a com- 
plete record with the collections in the Michigan University 
Museum. It is also probable that all identifiable Worcester 
sites are recorded there, but none of the data are available in 
Manila at this time. 

Pedro Menguito’a eoUeeting. — ^This collector, employed by me 
for a considerable period, spent some time in Le:^ in the 
latter part of 1932 and obtained a number of good porcelain 
and stoneware pieces from accidental finds, but was able to 
locate only one frond site. This site was on a small farm near 
Baybay, where four excellent Sung porcelain pieces were dug 
from what appears to have been a 12*'h or 13th century «»Tave. 
The largest piece is a beautiful dark-green celadon dish of 
medium sise, with two well-formed fish impressed in the center. 
The ware appears to be definitely Lnng^uan in type, as is 
also that of the second speeimen, which is a small tub-shaped 
celadon dish of the usual style. The third piece is a medium- 
sized celadon iarlet Tidi^h two ears; while the fourth and last 
is a good quality celadon bowl. 
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Critogono Saeada’$ eoIUeting^ln April, 1988, this ebllaetor 
•lw> brought ma Mvaral miaeelUneoua eeramie pieoea from 
secidental flndi in Layte; and waa alao aUe to locate only one 
good aita. In a field in the barrio or aitio of Punpunan, Baybay 
municipality, he located a midden aite containing many ftag- 
menta of common pottery, a few fragmentary iron toola and 
implements, and one stone artifact. Stoneware and poredain 
fragments were wholly absent, and the appearance of the 
potsherds and other objects seems to be typically Iron Age, 
(This site should be reinvestigated and Iron-Age graves sought 
for.) 

The Jaeobe CoUeetton . — While teaching in the Leyte High 
School at Takloban, in 1932-1938, Hr. Jacobs spent consid- 
erable spare time in investigating reported porcelain finds in 
northern and central Leyte, and ultimately collected between 
60 and 60 good pieces, which were mostly shipped bade to his 
home in New York in lots of about twenty pieces at a time. 
He states that about one-half of these were celadons of fair 
to good quality, and that toe remainder were mostly Chinese 
blue-and-whites. He brougdit to me in Manila for Idratification 
one unique early 15th century green-and-white piece, lacking 
a cover, which he later donated to our collection. This piece 
and two or three other ordinary ones were found inside a large 
black-glazed jar of typical Early King type, which was exca- 
vated in a banana field in a small barrio about half-way between 
Palo and Carigara. One of the other pieces found in toe jar 
was later acquired by Doctor Bantug, while the remainder 
were carried away by local citizens. 

According to data furnished by Jacobs many pre-Spaniah 
ceramic pieces are accidentally found throughout the nor- 
thern half of Leyte Island. He states that the people fre- 
quently excavate old pieeu in their fields, or find them washed 
out along the nver banks. They usually treat such pieces 
carelessly, often allowing toe children to play with and break 
them, or sometimes using them for household purposes or in 
feeding the chickens and pigs. In some barrios, however, the 
people fear the dishes and always either re-burv them in the 
ground or throw them into the river or sea. Very few local 
people seem to have any knowledge of the diaracter of such 
wares, and think of them as belonging to the spirits or beings 
not human, aPhough some of the wiser ones say that they 
belonged to their dead ancestors of long ago. 

The last find reported to me by Jacobs, before he left the 
Philippines (19S8T), was a good example of a small "hole- 
bottom" dito with a typical red fish in toe center, together 
with two blue-and-white jarlets, all of Early Ming types, 
excavated together in a barrio fidd near Palo. 

The Baheoek ColUetioru — Much the largest old eeramie 
collection ever taken out of Leyte was that made by Ur. 
Orville Babcock, while he was acting as Division Superin- 
tendent of Schools for toe province, and afterwards. Not all 
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of the Bmbeoek Colleetion euae from Leyte (eee other eeet ton e 
from Camiyuin lalend, Iienao Province^ end eleewliere), but 
the greet mejority of it did> perticulerly from the eontherD 
pert of the province. The totel number of pre-Speniih pieoee 
from Leyte elone wee not leM then 800, of which more then 

half were ChinCM blue>end-whitee chiefly 16th end 16th 

century. 1 believe thet ell of thie meteriel wee shipped to 

the United States about 1989, except for a few interesting 

damaged specimens which passed to the Roth Collection. I 
saw moat of the pieces after they were brought to Uenile, 
the most interesting single specimen being a medium-large 
and unusually perfect Khmer vase, of the type (10th century?) 
from Negros Island that will be later described. A few unique 
specimens or shapes are also of special interest, and the numter 
of good Southeast Asia wares is unusually large. Several 
"red-bottomed" pieces are included. 

Unfortunately, like many of our other general ceramic col- 
lections from tiie Visayan Islands, Babcock did not keep any 
accurate notes as to the sites and exact localities where the 
pieces were found, particularly as many of them were ob- 
tained through local teachers or other secondary sources. The 
material is therefore mainly of value only for typological and 
general study, and contributes but little to our distributional 
knowledge. It is to be hoped, however, that the Babcock Col- 
lection goes intact to some museum, and is not disseminated and 
scattered among individual collectors. (See Addendum, page 
367.) 

Hugo Miner’s CoUeetton . — ^The late Hugro Miller, who was 
killed in Leyte during the war, had a considerable number of 
good porcelain pieces (probably not more than 25 or 30 in all), 
mostly collected in the northern and western parts of Leyte 
Province. Most of them were Chinese blue-and-whites (chi^y 
16th and IGth century), but a few Sawankhalok and Chinese 
celadons, and Ming jars, were also included. Several of the 
later acquired pieces were still in Manila in 1941, and were 
probably destroyed during the war; but the earlier lots had 
been sent to his home in Santa Crus, California. ThMr present 
whereabouts is uncertain, as they have probably passed into 
the hands of relatives or other persons. While several of these 
pieces were interesting, especially a good 16th century Une- 
and-white bottle, there were no unique or exceptionally rare 
specimens among them. 

Workers . — (As indicated under the various preceding items.) 
Also Teresa and Pedro AbeHa, Teofilo Paleneia, Ceferino Hon- 
tejo and Eulalia Brillo. [For additional data on Leyte, see 
Addendum.] 

44. Bohol Island and Provineef 

(No tektites, true Stone-Age or Iron-Age remains, or early Jar- 
burials have yet been reported from this Island. However, 
both Early and Later Porcelain-Age remains are plentiful, 
and many finds have been made. In fact nearly one-third of 
our general Visayan Islands Colleetion has come from Bohol, 



Beyer: Outline Review of PhUippine Arehaeology ZTl 


bat a large part of it la without proper elto or locality identl« 
fleation. Only those sites about which we have sonia spscille 
information will be listed below.) 

BurUU-eav» exploratuma. — ^In 1914 Timoteo Bntalid and Domingo 
Torrslba reported that “there are many bunal-^ves both on 
the coast and in the interior of Bohol. The people fear them 
and they are usually entered only by birds-nest hunters (look- 
ing for the nests, or saag, of the adyao bird, for which the 
Chinese pay from 8 to 5 centavos per nest). Bones, coffins, 
and other things in the caves are seldom or never disturbed 
by the local people.” 

The Guindulman eavea. — Found about three miles east of the 
town, by Richard C. McGregor, of the Bureau of Science, in 
June, 1906, who collected two remarkably interesting skulls 
there and describes the caves as follows: “The two skulls 
.... were found in a coral-limestone cave, in the face of a 
cliff next the sea. There were three or four of these caves, 
all containing bones and remains of coffins. The openings of 
the caves were 10 to 15 feet above the water, and were not 
large enough to permit a man to enter standing erect. The 
coffins were in two parts, each made from a single piece of 
hard wood. Coffins and bones were much mixed up together, 
as though previously disturbed and pulled about. No beads 
or other matenals were found, except some pottery. There 
were possibly as many as twenty coffins represented in the 
remains. The natives here do not like to enter the caves, as 
they say that many spirits, in materialized form, have been 
seen there.” (The two McGregor skulls were destroyed dur- 
ing the war, but we still have good photographs and measure- 
ments of them.) 

Luther Parker's Colleetion. — Three Bohol caves were explored 
by Parker prior to 1914: (a) One on Panglao Island; (b) very 
good one at Loay; and (e) one at Kandihay. 

All of the specimens obtained were taken to the United 
States, and were deposited either in the Michigan University 
Musuem, the Field Museum of National History (Chicago), or 
are kept at Parker’s present home in Santa Cruz, California 
(311 Bay Street). He kindly furnished me with good photo- 
graphs of the seven Loay skulls (still on hand), and of two 
coffins and some other objects (destroyed). His list of the 
principal specimens obtained is as follows: Seven deformed 
skulls and some other bones from Loay; one carved wooden 
coffin lid from Loay; one hardwood loomstick (pudan) from 
burial niche above Loay cave; one iron knife originally wrapped 
in cloth, the texture of which can still be seen in rust-cake 
from the very dry Loay cave; a large colleetion of ornaments 
from Loay, containing shell bracelets, a bone bracelet, one 
stone bracelet, one copper or bronze bracelet, a blue-glass 
bead, some fragments of other shell ornaments, and other 
objects. Also quantities of Chinese ceramic fragments; and, in 
the burial niche above the main cave, some deeply buried 
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fragments of plain and decorated native pottery. Ceramic 
fragments and bones were found in all three of the caves. 
Stones of gold ornaments being found in the caves are current 
among the local people, but no actual specimen could be located. 

Doctor Guthc'a cave oxeavation. — ^In addition to investigating 
17 caves, 85 burial grounds, and 65 individual land-burials, 1922- 
1924, Dr. Carl E. Guthe excavated carefully the single large 
cave in Sukgang barrio, 7 kilometers east of Loay. This 
cave is beside the main south road of the Island, and is readily 
accessible. Doctor Guthe and a force of local laborers spent 
four weeks in completely excavating the cave and the talus 
slope just outside the lower entrance. (From the description, 
it is possible that this is the same cave investigated by Luther 
Parker some ten years earlier.) Besides the much-disinte- 
grated remains of some wooden coffins, the following specimens 
were obtained: 79 celadon or green-glased ceramic fragments, 
plus 40 grey, 26 white, and 81 brown glazed; 40 blue-and-white 
and 23 black-and-white ceramic fragments; 4 over-glaze de- 
corated; 7 unglazed stoneware, and 28 fragments of dark jars; 
19 fragments of native pottery; 2 iron implements or weapons; 
6 specimens of copper or binss, and 1 of 1^; 4 gold ornaments, 
and 1 of glass; 1 bead, and 18 shell ornaments; 11 skeletal 
specimens; 3 stone specimens, and 4 miscellaneous; or 842 speci- 
mens in all. 

No stratiflcation was observed, as the deposits had been 
much disturbed by the elements. The records of Doctor Guthe’s 
other Bohol fln^ are doubtless with the specimens in the 
Michigan University Museum, but are not now available in 
Manila. 

S. Wamer'a specimens. — ^In 1917 or 1918 S. Warner (for- 
merly of Siassi) gave two interesting Bohol cave skulls to 
Doctor Buthven, head of the Michigan University Museum. 
(No record of the exact cave is available here.) 

Gilbert Perez’ CoUeetion^ — Before the war Mr. Peres had 
one fine-quality specimen of a whole bracelet made from a 
rare red-brown type of glassy paste (opaque), found in a 
Bohol site together with some porcelain pieces, Aell bracelets, 
iron weapons, and other objects, but the locality and type of 
burial is not stated. (The collection was destroyed or dissem- 
inated during the war.) 

PoeeibU Stone-Age epedmene. — In a letter to me dated in 
November, 1924, Doctor Guthe mentioned one possible palae- 
olith and two late Neolithic adzes being found in Bohol, but 
did not give the locality or circumstances. (They are probably 
in the Michigan Collection.) [For further details on these 
specimens, see Addendum.] 

A Umd-hurial rite. — ^In October, 1926, an almost complete skele' 
ton was found in an ancient bunal site on top of a hill at 
Calape, while the excavation for the reservoir of the Calape 
waterworks was being made. The skull, mandible, and 74 mis- 
cellaneous whole and fragmentary bones were coUeeted by the 



Beyer: Outline Review of Philippine Archaeology 279 


District En^tneer and presented to the University Collection. 
(Unfortunately, no pottery fragntente were collected, and it is 
thus difficult to date this find.) 

Poreelain~Age sites . — Some of my regular collectors have recorded 
specific sites in Bohol, and these are worthy of brief discussion: 

Pedro Menguito’s CoUeeting . — ^In July, 1931, Henguito ob- 
tained a nearly whole Chinese 15th century blue-and-white 
dish of good quality from a farmer who had just excavated it 
in a field in the barrio of Tagbunan, back of Sikatuna town. 
He did not have time to investigate the site further, beyond 
gathering a few additional broken 16th century fragments 
from the field. 

In November, 1932, Menguito made another trip to Bohol, 
and thiB time obtained five whole ceramic pieces excavated from 
a single site in the town of Dimiau, together with two packages 
of mixed ceramic fragments from the Dimiau fields, and from 
some other fields in the nearby Cabad barrio of (^rtes munic- 
ipality. The Dimiau site appears to be a 16th century burial- 
ground, since not only are the five whole pieces all early 15th 
century but also the fragments from Dimiau fields appear to 
have come from a* relatively small number of once whole 16th 
century pieces, probably broken up and scattered by previous 
cultivation. The package from the Cabad site shows one nearly 
whole kglin plate and a large number of blue-and-white frag- 
ments, nearly all of Chinese l&th century wares. (I instructed 
Menguito to investigate this area further, and he made another 
trip near the end of the year.) 

In February, 1933, Menguito returned from his second trip 
to the Cabad Site, in Cortes, with the following collections: Two 
whole blue-and-white dishm from the same middle or early 
15th century area, including another kylm plate. A large 
package of mixed midden fragments from adjoining fields, con- 
taining 7 Chinese blue-and-white, 10 Chinese celadon wares, 
and 1 large fragment of a Sawankhalok celadon. It is thus 
probable that the midden site is at least two generations older 
than the land-burials containing the whole pieces. The pro- 
portional poverty of Sawankhalok specimens points definitely 
toward a middle or late 16th century culture, when the Siam- 
ese pieces had already largdy disappeared from the trade. 

(Henguito made another, and still more successful, trip to 
Bohol shortly before the war. This will be taken up after 
first discussing the Hester Collection.) 

B. D, Hester's Collection . — ^In 1939 Mr. E. D. Heater made 
an extensive trip through Bohol Island and located several 
interesting archaeological sites. One of the potentially most 
important is a very extensive midden site just to the east of 
Tagbilaran, where a very large and variegated pre-Spanish set- 
tlement must have been located. 

The fragment collection seens to indicate two or three dia- 
tlnet periods of inhabitation, the first of which goes back at 
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least as early as the 9tli or 10th century, a. d. There may 
have actually been more or less continuous inhabitation from 
the 9th or 10th century down to the Spanish arrival in the 
16th century, but with two or three shifts of the population 
center. Sawankhalok wares are largely represented in the mid- 
dle period of the three, but not in the first and' last. 

One of the eharaeteristie common pottery wares in the 
earlier part of the site u the very decorative Cambodian or 
Southeast Asia pottery type named "Kuta Tinggi” by me, 
on account of its great prevalence in the Kuta Tinggrl site in 
the Malay Peninsula. (A large collection of this material is 
stored in the Raffles Museum at Singapore, and was examined 
by me in 1938, liberal samples being brought to Manila for 
our comparative collection.) Mr. Hester collected many typical 
sherds of this ware — particularly of the decorated forms — in 
the Tagbilaran ^te. Also a considerable number of both plain 
and decorated fragments of genuine Cambodian stoneware, of 
types only known from the Olh to the 12th century. (This 
site is deserving of special future study and more extensive 
collecting.) 

Afenffutto’s last Bohol tot. — ^In June-July, 1940, Menguito made 
his last collecting trip to Bohol prior to the war. He obtained 
nearly a dozen good pieces of pre-Spanish Chinese and Sa- 
wankhalok wares (mostly without specific site data) from acci- 
dental finds, and one unique whole piece that was definitely the 
pnze of the lot. This is a large common pottery round-bottomed 
jar or pot, decorated over the whole body with a typical “Kuta 
Tinggi” design. It was excavated in a ditch, several kilometers 
to the east of Tagbilaran, somewhat beyond the Hester site; 
but both the decoration and the bodyware are identical with 
many of Hester’s fragments. This is the first whole piece of 
this ware to be found in the Philippines, and it is thus of 
exceptional interest. (The body is SO centimeters wide by 20 
centimeters high; and, considering the thinness of the ware, it 
IS rather remarkable that it has survived unbroken for so 
long a time.) 

Workers. — (As indicated under the various preceding items.) 
Also Dean C. Worcester, and Major Eugene de Mitkiewicz. 

46. Siauijor Island (part of Oriental Negros Province.) ; 

(As early as 1918 the late Governor James R. Fugate told me 
of having seen many pieces of pre-Spanish ceramic wares, in 
Siquijor, that had been accidentally excavated during the car- 
rying out of the public works program that he had initiated 
there. The first actual collecting and preserving of such pieces, 
however, was begun by Dean C. Worcester. Luther Parker also 
explored a cave near Larena, prior to 1918, and obtained a small 
carved wooden coffin, some skulls and other bones, a quantity of 
interesting potsherds, and some shell ornaments. The cave 
was about one kilometer south of Larena, and many other burials 
in niches and rockshelters were seen in the vicinity.) 
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StoiM>A 90 miMuiM.— No tektitea or palwwliths yet reported. 
Governor Fugate told me, in 1918, of having seen two or three 
poliihed atone adzea in i^e hands of old people on the Island 
who regarded them as “liiditning stones” having magie prop- 
erties. 

In November, 1924, Dr. Carl Guthe sent me two photos of a 
fairly good specimen of a plain-backed rectangular Late 
Neolithic adze from Siquijor. (He does not give the locality, 
but it is doubtless entered in the catalogue of the Michigan 
Collection.) 

Gutht-Brovm ColUotioni Poreelam^Age remaint. — The principal 
work on this Island was the general survey conducted for Dr. 
Carl Guthe, 1922-1924, by Mr. Harry Brown, but specimens 
were actually collected from only a small part of the numerous 
sites listed. Doctor Guthe lists a total of 79 separate sites 
from Siquijor, of which 14 are classed either as “miscellaneous” 
or “doubtful.” Of the remaining 65 good sites, 13 are caves, 
21 burial-grounds, and 31 individual land-burials or accidentally 
excavated graves. 

Doctor Guthe does not list exact localities or contents of these 
Bites; but all of this data is duly recorded in the carefully-made 
card-catalogue of sites kept by the Michigan Expedition, a copy 
of which IS doubtless still in Ann Arbor. 

Workers. — (As indicated in the preceding items.) 

46. Cebu Island and Province: 

(This Island is the most tiiickly inhabited in the Philippines, 
and it has also been more thoroughly explored archaeologically 
than any other area outside Bizal and Batangas Provinces. 
Moat of the work has been rather unsystematic, however, and 
the finds have been chiefly of the Porcelain Age and the Late 
Iron Age. It is highly important that further systematic work 
be done there — particularly on the western side of the island, and 
over the southern third especially — and that more attention be 
paid to earlier remains.) 

Tektites. — Although tektites have been several times reported 
from Cebu, the first actual site was not located until October, 
1940. This was found by a fanner m a small hill barrio in 
the south-central part of the Island, and was examined by my 
collector, Pedro Menguito, who found three good specimens in 
a primary site covered by from one-half to a full meter of 
soil and clay. (The specimens were not properly examined by 
me until 1941, and war developments prevented any further 
exploration of the site.) 

Neolithic Stone-Age remains. — Doctor Guthe found one good 
small trapezoidal Late Neolithic adze (plain-backed) in Cebu, 
of which he sent me a good sketch in November, 1924, but it 
was without any data as to exact locality. 

Kenneth B. Day had, prior to the war, a very good speci- 
men of a black homrock stepped adze of early type, found 
in cutting down a new road bank on the Ccbu-Toledo road, 
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near the creat of the ridge. (I have good photographa and 
measurements of this specimen.) 

Rodrigo Velez, of Cebu, had in his possession in 1938 two 
Late Neolithic adzes or chisels, both of which had been found 
in central Cebu, but without data as to exact loeality. 

My own Cebu collection contains the following true neolithic 
specimens: 8 etone adzes, 1 worked stone>hammer, 2 bsrkeloth 
bMters, and 3 worked objects of uncertain use. One curiously- 
grooved barkcloth beater and the worked Neolithic hammer 
were both found on a small hill farm m south-central Cebu, 
but the exact locality was not stated. The largest barkcloth 
beater (homed), and two good Middle or early Late Neolithic 
adzes (plain-backed), were all found in one field in the hill 
bamo of Banilad, Gmatilan municipality. One other good semi- 
gouge type of early Late Neolithic adze, and a black stone 
object that was possibly the body of an Early Neolithic tool 
(oval in cross-section), were both found in one field on a small 
hill farm on the mountain back of Minglanilla, while the farmer 
was levelling a small hillock or mound, in 1937. 

Brome-and Irmi-Age rematna . — No true Bronze-Age artifacts 
have yet been reported from Cebu, but Late Iron-Age remains 
certainly exist. Most identified specimens are in my own col- 
lection, and it will be more convenient to diseuBS them in 
connection with the Porcelain-Age sites, below. 

Poreelain-Age finds vn general . — Cebu Island is truly a mine of 
ancient porcelains and other artifacts of pre-Spanish times. 
Morga relates how diligently the Japanese were searching 
for ancient porcellaneous wares there in the 16th century, and 
we are still finding other deposits in the same areas that they 
covered. (It was perhaps fortunate for our present research, 
however, that Japan was closed to the outside world — ^tempora- 
rily in 1624, and permanently in 1640 ) 

In modem times, also, Cebu has been the field most worked 
by ceramic collectors, some scientifically inclined and many 
otherwise. Some of these collections have been taken to the 
United States, France, England, Japan, and China; others 
were destroyed during the war. It will be mainly our purpose 
here to discuss only those that have scientific importance, 
particularly in relation to specific sites or unusual finds, collec- 
tions lacking definite record to be disregarded. 

Among the latter are the following collections, all formerly 
in the hands of residents in Cebu City: The very good Sequera 
Collection (mostly of selected celadons) ; the Rodrigo Velez 
Collection; and smaller collections in the hands of Doctor Pata- 
linhob, Mr. Gibberson, Mrs. Briones; Mrs. Pascual, and a few 
others. Also the Kenneth B. Day Collection, in Manila, some 
pieces of which were of exceptionally fine quality (several 
photographed and measured for my records.) 

The earlier Cebu collections of Major Eugene de Mitkiewicz 
(mostly acquired by Dean C. Worcester and W. Cammnn 
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Forbea) will be referred to only where I have reeorde of qieeille 
finds; and the same will be true for the Dean C. Worcester 
Collection, which was afterwards combined with Guthe's Michi- 
gan Exp^ition matenal. 

The former National Museum Collection, made by the late 
Manuel de Inarte with advice from myself, was mostly from 
Cebu Island — the pieces having been collect^ chiefly by Mrs. 
Pascual and the Abella family. Most of them were photo- 
graphed for my records, but very few specimens had any ade- 
quate site data. (More than half were destroyed during the 
war.) 

Doctor Guthe's Michigan Expedition CoUeetion . — During his 1922- 
1024 work Doctor Guthe recorded 204 sites in Cebu, excluding 
11 others marked “miscellaneous’' or “doubtful.” Of the ac- 
cepted sites 17 were caves, 05 burial-grounds, and 122 indivi- 
dual land-burials or accidentally excavated graves. While 
records of these sites exist in the Michigan Museum, Doctor 
Guthe’s report lists the contents of only two, which may be 
described briefly as follovm: 

The first was a burial-ground on a hilltop, located about 20 
kilometers southwest of Cebu City, later destroyed by the 
operations of the Naga cement works. Doctor Guthe and his 
party spent three days excavating the site. Thirteen skeletons 
were found, buried at full length, and with only a few inches 
of earth remaining over them. The following additional speci- 
mens were obtained — ^mostly associated with the burials: 6 
green ceramic specimens, 2 gray, 1 white, and 2 brown; 1 blue- 
and- white and 4 black-and-white ceramic specimens; I dark- 
glazed jar and 2 unglazed stoneware pieces; 3 pieces native 
pottery; 3 iron tools or weapons, and 1 stone specimen; 3 beads; 
2 shell specimens: 1 bone; and 6 miscellaneous; or 37 specimens 
in all. 

The second site was one originally reported by Juan Abella, 
Guthe’s chief field agent in Cebu. It is described as a single 
burial at full length, about 20 inches below the surface. Lo- 
cated in Talot barrio, near the town of Carcar, on the south- 
eastern coast of the Island. The following specimens were 
either associated with the bunal or were picked up on the 
surface nearby: 38 ceramic pieces and fragments, of which 28 
are green, 8 grey, and 2 white (indicating a pure Sung-period 
site); 1 iron tool or weapon; 1 gold ornament, 1 stone spec- 
imen; 1 bead; and 3 shell ornaments; or 40 specimens in all. 

A large number of other whole and broken ceramic pieces 
were obtained from agents, without reliable site data. 

Beyer General Philippine Collection; Cebu Section . — My Cebu 
specimens were all originally put into what was known as the 
“General Philippine Collection” with key-letter "G". As SO 
per cent of the “General” collection came from the Visayan 
Islands, it was later split into two parts— one part being 
called the "Visayan Islands Collection”, but the key-letter on 
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the speeimeiu hu not been ehenfed. Thie Vlisyan Idnnde 
Collection » the largest of all our collections outside the 
major Bizal-Bulakan and Batangas areas; but, for the pur- 
poses of the present paper, it will be more logical and satis- 
factory to follow the original catalogue arrangement and 
terminology. 

The material may be divided under three general heads, 
one of which may be treated very briefly. For Cebu this latter 
heading covers more than one-half of the total material, and 
consists of those specimens for which we have no accurate 
site data. The baste reason for the quantity of this material 
is as follows: Doctor Gutiie’s three years’ work in Cebu stim- 
ulated a great deal of private eollecring and a certain amount 
of commercializing of the "antique" trade there, sojthat many 
valuable specimens were passing into private or foreign hands, 
and being lost to scientifle record. The only practical way to 
stop this was to buy up all available material in private 
hands, together with such records as were available, which 
were usually at least sufllcient to define the general area from 
which the specimens came. (Such material is of much value 
for typological and "general area" studies, when supported 
by a sufRcieney of true "site” material from systematic work.) 
The specimens were mostly gathered by a group of trust- 
worthy agents (some of whom had previously worked for Wor- 
cester or Guttie), passing from town to town and through 
the countryside, and their work resulted not only in accumulat- 
ing much valuable material, but also in locating a number of 
important new sites and areas. 

Of the materials for which site records are available, we 
may first consider a group of miscellaneous early collections, 
after which the work of my two most efficient field workers 
and collectors, Crisogono Saceda and Pedro Henguito, will be 
taken up. 

VariouH early exploratione and coUeetivns . — Some time in 
July, 1929 Marcclo and Juan Abclla, under the supervision 
of Major Eugene de Mitkiewiez, excavated a small group of 
very early graves in the central part of Cebu Island just 
back of Cebu City. Twenty-seven pieces of Song porcelain 
and stoneware were obtained, which were brought to Manila 
uncleaned and still filled with the original earth. All of the 
pieces would normally be dated as being between the 11th 
and 13th centuries, and it is obvious that we had here an un- 
disturbed burial place of the 12th or 13th century. None of 
the skeletal material was collected, as it was badly disinte- 
grated. Nearly half of the ceramic pieces were celadons of 
varying quality, six being definitely of Lungchuan ware, while 
the others were partly white T’ing wares, grey or brown 
jarlets, saucers, and bowls, plus one small curious ewer or 
water-pot with a handle and spout The largest was a fine 
deep dish of Lungchuan ware, 14 inches in diameter; while 
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a covered celadon Jar, 8 iaehec in diameter, ic alao note- 
vrortby. (No Jewelry or metal objects were found.) 

On June 4, 1980, M. Kelley, of Cebu, brought me three 
sample specimens and an interesting account of some finds 
on Camote Island, in the eastern part of the province. These 
specimens and a number of others were found washing out 
of a medium high bank near the beach, in Santiago bsOrio. 
The first specimen is a piece of a finished but broken shell- 
bracelet, the second is a pi^ of tndaena shell from which 
a large disk has beexuaut>-4y a circular drill, and the third 
is a shell disk whic^just fits into the opening in the second 
piece. In other wo^s we had here a shell-bracelet factory — 
and what Mr, Kelley found was the midden dump of wasters 
from such work. He states that at least a good-slsed basket- 
,ful of such wasters could be gathered there. The shape and 
characteristics of these bracelets seem identical with those 
found in so many 12th to 16th century burial-places, eaves, 
and other sites throughout the central Visayan Islands — and 
this factory doubtless dates from eomev^ere within that period. 

In July, 1932, Irineo Quiilanola, an employee of the Univer- 
sity Library, made some interesting finds in an old burial site 
located on a gently sloping hillside about half a kilometer 
above the creek or small nver running throusdi Anao barrio, 
about 10 kilometers from Malabdyok, southwestern Cebu. 
Many graves had been found from time to time on this for- 
merly forested hillside, first put under cultivation in recent 
years, and some of the porcelain specimens found bad been 
sold to collectors in Cebu, and perhaps some to my own agents. 
The material brought by Quihanola, is mostly fragmentary, 
having been gathered around the formerly excavated graves, 
but it IS nevertheless of unusual interest. In addition to good 
broken pieces of 14th and 16th century wares, both Sawan- 
khalok and Chinese, there are three pieces of unusual shell- 
bracelets, two iron dagger blades or small spearheads, and 
three iron knives or other tools. (For later notes on this site, 
see Menguito’s work, below.) 

CoUeettng work of Criaogono Saeeda and his brother Pedrot — 
In January, 1931, Pedro Saeeda found a small undisturbed 
bunal-ground in a field, about half a hectare in extent, a 
short distance inland from Argao town. Following my in- 
structions, he carefully excavated two or three adjoining graves 
of the land-burial type, and brought the resulting specimens 
to me in Manila uncieaned and still filled with the original 
earth. He also obtained another good piece accidentally 
plowed up in the same field by the local fanner, whose dis- 
covery had originally led us to the spot. Thirteen whole 
ceramic pieces were obtained in all, of which four are Chinese 
15th century types (one celadon and three blue-and-white), 
six definitely Sawankhalok, and the remaining three of sup- 
posed Southeast Asia origin (one "red-bottomed”, and two of 
ins — s 
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the peculiar and diitinetive bltte>and'White pineapple or OMStui 
desiKn). The finding of the above group of wares together, in 
what appears to be definitely a 16th century group of graves, 
established a landnuirk in our ceramic chronology. All of the 
significant pieces can be dated definitely within the first half 
of the 15th century or the lost half of the 14th century, as 
to period of manufacture. 

Also early in 1981 Crisogono Soceda brought in two very 
ngnificont lots of material from two widely separated areas — 
the region Just back of Cebu City, and the Ginatilon area 
near the south end of the Island. 

The first lot came from a single grave, at a place called 
Himamawan, very near the locality called Pafij^I, in the moun- 
tains back of Cebu City, where the Forbes type-specimen of 
the “’pineapple” type jarlet was originally found by Major 
Mitkiewicz prior to 1920. The Himamawan grave lot was also 
brought to Manila uneleaned and with the original earth fill- 
ings still intact, and when we carefully cleaned it up, in the 
laboratory, Saceda and I had one of the moat pleasant sur- 
prises of our Cebu work. In addition to several ordinary 
pieces of usual 16th century types, the lot contained the most 
perfect specimen we have ever found of the curious blue-and- 
white “pineapple” type Jarlet. And upon our carefully remov- 
ing the earth, we found inside twenty-three small gold beads and 
tmy rings of twisted gold wire. The “pineapple” type of jarlet, 
of which we now have some ten diilerent specimens, has been 
the object of a special manuscript study by me — shortly to 
be published — ^but we have not yet determined the exact prove- 
nance, although it seems fairly certain to be somewhere in 
Southeast Asia. (Neither the bodyware nor the designs are 
Chinese in type, and it shows distinct kinship to the interest- 
ing Southeast Asia group of “red-bottomed” wares.) The gold 
beads are rather distinctive, but show the same general wdded 
“pellet” type of structure so characteristic of old Philippine 
gold work everywhere. (Another 14th or 16th century gold 
finger-ring of similar workmanship was later obtained from 
an Argao site.) 

Gmatilan area . — In addition to uncovering the first definite 
Late Neolithic site in Cebu, Saceda’s 1930-1981 work at Gina- 
tilan produced many other interesting finds, and led ultimately 
to this area becoming our most important field of systematic 
work in the entire Island. The best work was done there in 
June, 1982, when a group of adjoining burial sites in the 
barrio of Banilad was more or less systematically excavated 
by Saceda and his brother, following my directions. Later 
Pedro Menguito continued the Ginatilon work, bringing in 
two good lots of material, in August and September, 1982, 
and a third good lot in February, 1933. 

The Ginatilan area contains a number of sites, the most 
important being those located in and around Banilad barrio. 
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What may be termed Banilad Site No. 1 oontaina three dia> 
tinct horizons: 

(a) Late Neolithic . — Containing adzes, barkeloth beaters, 

worked mailers or hammer-stones, etc. 

(b) A Late Iron- Age period of inhabitation, diading into 

the time when Late Tang and Early Sung porce- 
lains appear. 

(e) A Middle Poreelain-Age period, probably confined to 
the 18th and 14th centuries only, in which Chinese 
wares appear associated with early Chaliang and 
Sukhotal, and perhaps some Kalong and Indo-Chins 
monochrome specimens also. 

One grave, in this site, containing only Sung-type porcdains, 
produced also a whole shell bracelet and five much corroded 
green-and-blue glass beads of medium-large size. Several excel- 
lent celadon bowls, of typical Early Sung Korean and North 
China form, were also obtained. 

In what appears to be the mixed Late Iron-Age and earliest 
Porcelain-Age section of the site, a most interesting collection 
of partly disintegrated beads and better-preserved (dass and 
shell bracelets, and some other ornaments, were found asso- 
ciated with native pottery fragments and a considerable num- 
ber of disintegrated iron weapons and tools. Some large 
pottery beads or net-weights (similar to those from the Tagig 
Site, in Rizal Province) were also included. In one part of 
this same area Tang-Sung ceramic fragments were found, 
and at least two graves containing whole Sung porcelain 
pieces. 

At least half of the beads found, including some of agate 
and earnelian, are distinctively of Iron-Age types; but some 
of the others, and several of the larger paste bracelets, are 
more like Early Porcelain-Age types of probable Cambodian 
or other Southeast Asia origin. Some of the translucent 
glass bracelets, particularly the dark cobalt-blue types, also 
closely resemble some that I have seen in the Hanoi Huseum— 
found in Cambodian or other Indo-China sites. 

Bantlad Site No. S . — This site first found by Saeeda but 
more extensively explored by Henguito, lies in a kamSin on 
top of the hill just back of the first Banilad site, and seems 
to be chiefly of IGth century date. This site contained both a 
midden site and a small burial-ground, and a number of good 
Chinese blue-and-white porcelains (including three large didics) 
were obtained there. 

Additional GinatUan finds by Menguito . — Near Banilad, but 
not connected with the first two sites, Pedro Menguito later 
found several other small burial sites and midden dumps — 
mostly seeming to date between the 14th and 16th centuries, 
but including at least two of earlier Sung-period type. From 
these he obtained a total of twenty-one whole porcelain pieces 
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of interesting types, in addition to several large packages of 
fragments, a few shell bracelets, beads, and metal objects. 
Some curious shell earrings, and two beads of old Greco- 
Roman types, are especially worthy of mention. Also one 
turquoise bead, a rare article in Philippine sites. 

Menguito also found in the barrio of Conyorong — a con- 
siderable distance from Banilad — what appears to be an old 
broken-down cave, or rock shelter, some distance inland from 
the present coastline. Here, in addition to a considerable 
fragment collection, he dug out an interesting whole Sawan- 
khalok celadon dish of large size and of an early type (pro- 
bably 14th century), but it is unfortunately covered with a 
tough lime deposit which is diificult to remove. 

The whole Ginatilan area is still worthy of extended sys- 
tematic exploration, as there are doubtless still many other 
valuable finds to be made there. 

Other collecting work in Cebu by Pedro Menguito. — Addi- 
tional work in and around the Anao barrio site, at Mala- 
buyok, was done by Menguito in 1D82-1933. Besides securing 
five good whole ceramic pieces, he obtained considerable data 
about the site which seems to indicate that it is definitely of 
the 13th and 14th centuries, and not quite as late as pre- 
viously thought. It may be that one or two later graves 
were intruded into the area. 

The productive Badiang area — This area, also on the west 
coast some distance to the north of Malabuyok, was the scene 
of Mcnguito’s chief collecting activity in 1082-1933, and proved 
to be one of the most productive areas yet found in Cebu 
Island. The best sites are in and around the barrio of Bugas, 
although some other neiidiboring barrios were also explored. 

Results show that the Bugas barrio area was inhabited 
chiefly during the 13th and 14th centuries — ^more than two- 
thirds of the porcelain pieces found being of Late Sung and 
Yuan dates. The midden-dumps in the area are also at least 
60 per cent definitely pre-Ming. Only a very small percentage 
of non-Chinese wares, indicating intercourse with Southeast 
Asia only near the end of the period. And only one whole 
blue-and-white piece came from the entire area. Apart from 
more than a score of interesting ceramic pieces and quantities 
of midden fragments, the area produced seven bracelets (two 
being of unusual types), fourteen old beads (three of Greco- 
Roman types), and quantities of more-or-less disintegrated 
iron weapons and implements. 

Such Ming remains as appear in parts of the Bugas area 
are separated, in point of time, by more than a century from 
the earlier period of inhabitation; as they date only from the 
late 16th and 16th centuries, while the earlier period came 
to an end about the middle of the 14th century, if not before. 

Other ritee. — In January, 1988, Menguito found a new site 
in the barrio of Buad, between Oslob and Caceres on the 
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aoutheaat coast. This produced twelve good ceramic pieeesi 
probably all of 12th or 13th century types. 

In November, 1932, both Saceda and Mengulto collected a 
number of fair quality specimens from a barrio called La> 
guasan (or Lagnasan), in Caceres municipality. Saceda ob- 
tained ten good ceramic pieces (mostly celadons) and Menguito 
one, all apparently Sung or Yuan productions dating between 
the 12th and 14 th centuries. Most of them were excavated 
In one field, by the farmer owner, under Saceda’s direction; 
and no beads, bracelets, or other ornaments were found either 
in the graves or in the field, while practically all of the 
skeletal material had disintegrated. 

Cebu-Carear Road finds . — While a new section of the Cebu- 
Carcar road was being built tlirough Valencia barrio (of 
Carcar municipality), early in 1933, two early graves were 
uncovered containing Sung celadon dishes and a remarkable 
collection of old beads and opaque pasle bracelets. Menguito 
saw the dishes but was unable to obtain any of them, as they 
were all appiopriatcd by the legislative representative from 
that district — but he did acquire eight whole bracelets, one 
broken bracelet, and thirty-four of the beads. Thirty of the 
beads were of Greco-Roman types, the largest single hoard 
of such material that has yet been found. It is obvious that 
these two graves were those of wealthy men, or chieftains, 
and it is possible that the graves also contained some gold 
ornaments which were swjuestercd by the woikmen. Six of 
the larger bracelets (red-brown, orange, yellow, green and 
cobalt-blue) arc of the types that I believe to be of Cambodian 
or Southeast Asia origin. 

Another head find . — ^In June, 1932, a farmer accidentally 
excavated an early burial in a kaiiigin in a mountain barrio 
of Dalaguit town, lying back of a point about halfway between 
Oslob and Argao. This find may be genuinely Early Iron 
Age, as neither the farmer nor Menguito who visited the 
place, could find any porcelain fragments in the field. Com- 
mon potsherds, rather finely broken through cultivation, were 
fairly common, and they all seem to be of recognized Iron- 
Age types. Among the beads obtained by Menguito from the 
farmer are three large carnelians (all more or less damaged 
by fire) and three Greco-Roman beads of the earliest types 
known in the Philippines (two “eye” beads, and one early 
spiral type). These beads are practically identical with those 
found in the Novalichea Iron-Age sites of Rizal Province, 
where they date back to a little before the beginning of the 
Christian Era. 

Saeeda’s finds on Babag Mountain . — In April, 1933, Saceda 
found an interesting new site on Babag Mountain, in Gua- 
dalupe municipality, just to the east of a point halfway 
between Malabuyok and Badiang. Several kaifi^ins were ex- 
plored and were found to contain only monochrome porcelain 
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and native pottery. Several whole native pottery pieces were 
said to have been found hy the farmers in the b^-containinR 
graves, but all of them had been broken up by the farmers' 
children before Saceda’s arrival. The objects of chief interest, 
however, are the beads glass bracelets, and ivory hilt orna- 
ments. (No less than 223 medium-sized beads, and five ivory 
hilt-omaments, were found with an orange paste bracelet of 
extra large size.) The evidence seems to indicate a mixed 
Sung-Poreelain and Late Iron-Age site, similar to several 
others discussed above beginning with Banilad barrio. 

Further finds back of Cebu City. — ^In 1933 Menguito visited 
the Himamawan (or Mamawan) site, previously discussed, 
and obtained five more unusually good pieces, of which four 
were 14th and early 15th century Sawankhalok wares of 
chronological interest. 

Three other finds from Cebu and vicinity are worthy of 
mention: From the waterworks area, back of the city, came 
a Ming Buddha-image (15th or 16th century) of a greyish- 
white jade; two other almost identical specimens have been 
found in Cebu Island sites. A second find, obtained from a 
resident of Tisa barrio, who claimed to have excavated it on 
his hill farm back of the City, is a very good Middle Ming 
blue-and-white jar, 18 inches high, with six ears and a deep 
violet-blue design, collected by Saceda. A third find, collected 
by Menguito, is a dark olive-green Late Sung or Yuan celadon 
dish, which was excavated and broken while digging postholes 
for a house in Talambang barrio. 

Kandulawan Mountain Site. — In April, 1933, Saceda traced 
another reported find to certain fields and kaingins on Ht 
Kandulawan, in tlie municipality of Talisay. This brought to 
light another fine lot of early beads (much corroded) and 
bracelet specimens — this time, rather curiously, all of orange- 
yellow and milky-green colors only. All of the 114 paste 
beads are said to have been found in two adjoining graves, 
accompanied by two large yellow-paste bracelets. Only native 
pottery and monochrome porcelains were found with them, 
and the whole set-up appears to be very similar to tliat of 
the Babag Mountain finds previously discussed. (This site 
is not very far from the main south road, and further explo- 
ration should be carried out there ) 

General Cebu Porcelain-Age data. — The specimens from the above 
listed sites, together with our miscellaneous Cebu pieces, to- 
talled more than 1,200 whole or nearly whole ceramic spec- 
imens (of which about one-halt were destroyed during the 
war), together with more than two tons of ceramic fragments, 
and a large number of ornamental objects (more than 1,000 
beads and bracelets), tools, and miscellaneous material. (Of 
the ceramic material about two-thirds is Chinese, and one-third 
non-Chinese— most of the latter being Southeast Asia, less 
about 5 per cent of native wares. 
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Worktra, — (A« lilted under the preceding vanoui items.) Abo 
Pedro and Teresa Abella, E. Duterte, and the bte Engineer 
Crespo, of Fernandez Hermanos. [See Addendum for further 
data on Cebu.] 

47. Negros Island (Orunlal and Occidental Negros Provinces) : 

(This island, anciently known as Buglaa, has been but little 
explored archaeologieally except along parts of the eastern 
coast; but several very important accidental finds have been 
made. Historically, it b the source of some of our most 
important records; and it should receive more specific archaeo' 
logical attention in the future.) 

Tektites . — I have examined only one genuine natural tektite 
from this Island — a well-grooved and pitted discoidal specimen 
in the hands of Fr. Miguel Selga, about 6 centimeters in 
diameter and said to have been found in a sugarcane field 
in the north-central part of the Island. (It shows some signs 
of wear, and may possibly be a transported specimen brought 
there as a charm-stone.) No pre-NeoIithic Stone-Age remains 
are yet known from Negros. 

Neolithic finds. — ^Two plain backed Late Neolithic adzes of fine 
quality have been found at widely separated pointa in Negros 
Island; while a probable fragment of a Late Neolithic spear- 
head was found by me nnr Dumaguete in 1939. The first 
adze reported to me was found around 1930 at the San Carlos 
Sugar Central, while excavating for building a shed. The 
specimen was taken to the United States by one of the mem- 
bers of the technical staff. 

The second and best adze is in the hands of Dr. Comelio 
C. Cruz, and is a fine large rectangular specimen, well pol- 
bhed and made of a mottled red agate or carnolian (or pos- 
sibly an unusual variety of nephrite, as it has not been tested 
mineralogieally) . It was found while a ditch was being ex- 
cavated in a sugarcane field, near the Malogo River, at Vic- 
torias, western Negros, about 1929. (I have photographs and 
measurements of the specimen.) 

Early Iron Age . — One of the most interesting finds yet made on 
Negros Island is that of an Early Iron-Age clay pot, with 
incised decoration and in perfect condition, which was found 
in 1913 by workmen excavating a guano deposit in a dry cave 
near the barrio of Taboso, Rnealante municipality, in the 
northern part of the Island. This was brought to me in the 
same year by the late Fred L. Pray, and was still partly 
filled with a black substance that was probably charred food. 
When found, it was buried with four other similar decorated 
angle-pot specimens under a little over 2 meters of bat-guano, 
but the other four pieces were unfortunately broken by the 
workmen, and the fragments thrown away. Two of them are 
said to have been larger, or at least taller, than the present 
specimen. Fray's study of the guano caves, and my own 
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study of the eharseteristies of this spedmen, both lead to 
the opinion that this pot dates bade to the b^inning of the 
Christian Era, or a little earlier. (Further investigation of 
this area should be carried out, and the talus from the caves 
should be excavated and screened for potsherds and other ob> 
jects.) 

Pore 0 lain~Age explorations . — ^Very little work was done in Negros 
Island by the Michigan Expedition of 1922-1924, and Doc.oi 
Guthe lists only one site (a cave) visited in Occidental Negros 
without any details as to location or possible finds. In 
Oriental Negros, however. Hr. Worcester had found and ex- 
cavated a very interesting large burial ground at Vallehermosa 
before the Expedition arrived. In addition to this, Doctor 
Guthe lists only 6 other sites of which two are marked mis- 
cellaneous or doubtful, while the remaining three are indi- 
vidual land'burials or accidental finds only. 

The following details are given concerning Mr. Worcester’s 
excavation: The site was near the village of Tabon, just south 
of Vallehermosa town, and consisted chiefly of jar'burials. 
The following ceramic specimens were found (the number of 
whole pieces not being mdicated) : 46 green, 22 grey, 12 white, 
and 14 brown-glazed; plus 2 dark jars, 2 unglazed (stone- 
ware), 13 pieces of native pottery, and 2 unclassified. Of 
other objects, there were 2 iron, 2 copper or bronze, 4 gold 
ornaments, 1 lead, 1 glass, 2 stone, 3 shell (bracelets?), 1 
bead, 8 skeletal, and 1 miscellaneous, making a total of 188 
specimens in all. (No blue-and-white, or other polychrome 
specimens of any type, were found. It is therefore obvious 
that this IS a Sung-penod site, and possibly a very eurl^ one; 
and it would be interesting to have an account of the material 
obtained fully written up. It is a real handicap to ether 
workers that so little of the Michigan material has been ade- 
quately described.) 

Saceda’s collecting in Oriental Negros . — Host of the spec- 
imens in my General Philippine Collection from eastern Negros 
were collected by Crisogono Saceda in 1930. Although he 
made small collections from several sites, only one seems to 
be of mainr importance — located in Lupak barrio of Mafiguyod 
municipality. 

The Lupak barrio site . — ^As found the site lies in and along 
the edge of a nver bank in Lupak bamo, and appears to 
consist of a large midden site Ordered by or interspersed 
with a group of Porcelain- Age graves dating chiefly from the 
12th to the 14th centuries. One edge of the midden site shows 
a little early 15th century material; and it is possible that 
the lower strata of the deposit go back to a time before the 
12th century. As a whole the midden site runs about 76 per 
cent Chinese wares, and 26 per cent Siamese (mostly Sukhotai), 
Cambodian, and other Indo-China material. (One fragment 
of an orange paste bracelet, and a few pieces of native pot- 
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tery, Mem to have eome from another area outaido of tha 
LujMik Site proper.) 

However, the most atriking feature of the Lopak Site is 
the presence of a whole (but damaged) Cambodian large vaM, 
from one of the graves, and several fragments of the same 
ware washed out from the midden deposit along the river 
bank. (The question here is: "Did these apparently 10th 
century Cambodian pieces eome to Negros with the definitely 
14th century Sukhotai wares, or at some earlier time?”) 

The I'avon and Loarea hiatoneal data . — As Miguel de Loarca’s 
1689 narrative has fortunately been printed in full in volume 
5 of the Blair & Robertson series, it is unneeesaary to do 
more here than to mention that it contains invaluable data 
concerning the pre-Spanish history of Negros, as well as con- 
cerning the grouping, characteristics, and customs and beliefs 
of the inhabitants. 

The three suiviving columes of Fr. 3oa6 Maria Pavon's 
manuscripts (originally in nine volumes of which six have ap- 
paieiitiy been lost), written in Uimamaylan in 18d8-1840, 
were obtained for the National Library m 1912-1913 by Dr. 
James Alexander Robertson with the aid of Jos6 E. Marco, 
of Pontevedra. TheM volumes, entitled "Las Leyendas de la 
Vsla de Negros” (parts 1-8), contain — in addition to much 
folklore and ethnological observation — a remarkable series of 
ancient documents translated from originals in the old Visayan 
syllabary, allegedly dating from the year 1872 and after. 
They were accompanied by three actual documents written in 
the old syllabary, on a kind of palm-bark with cuttle-fish ink. 
(The originals of all the Pavon and bark manuscripts were 
destroyed with the National Library during the war. Fortu- 
nately, however, I still have good photographs of the bark 
manuscripts and of many Pavon pages, as well as complete 
typewritten copies of all.) 

In addition to Pavon’s rich data on pre-Spanish customs 
and events in Negros, he also provides a lengthy list of anc’cnt 
fortifications and monumental remains. (The sites of these, 
wherever still identifiable, should be carefully explored arefaaeo- 
logically.) 

He further states that documents in the ancient writing 
were still fairly plentiful among the pagan mountain people 
in 1838, although only a few native priests and magicians 
could read them, and they were treasured chiefly for their 
magic properties. (Search should be made for any still in 
existence.) In his day the Negritos were still quite numerous, 
but the lighter skinned mountain folk were known as "Mang- 
yanes." (What is their relationship, if any, to the Mangyans 
of Mindoro, Tablas, and Sibuyan?) 

Workers. — ^As indicated under the preceding various items. 
Also Luther Porker, Emilio B. Tarrosa, Francisco Varona, 
Dr. Juan Mananos, Mountaineer Ynoy, Juan Collado, Norberto 
BomnaldeB, and others. 
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48. CfutTnaraa Island (part of Iloilo Provtneo): 

(This island is rather fla^ and archaeological dlacoveriea have 
been few. No remains prior to the Porcelain Age have been 
reported; but the island has long been thickly inhabited, and 
systematic search might produce surprising results. No spe- 
cific sites have been reported (except one indicated but not 
named by Doctor Guthe). but a few individual land-bunals 
have been accidentally excavated from time to time. The only 
ceramic pieces that I have seen, reported to have been found 
in this Island, were of Yuan or Early Ming dates.) 

Workers. — (None; except one visit by Dr. Carl Guthe.) 

49. Pamy Island (including Iloilo, Capiz, and Antique Provinces} 

(This largo island, of varied topography and ancient population 
history, should be one of our richest archaeological fields. Un- 
fortunately, however, it has received but little attention; and, 
although a number of interesting accidental finds have been 
made, systematic work has been carried out in only two or 
three small apota. As with Negros we have also ancient and 
important historical records to bolster our archaeological find- 
ings.) 

TekUtes and palaeoUths. — Fr. Miguel Selga has examined fliree 
small genuine tektites from Pansy, all said to have been found 
in Gspiz Province. Several of my students, who have seen 
our Manila collections, have also told me that such objects 
are occasionally seen in the fields, in at least two parts of 
Capiz Province. However, despite repeated promises, I have 
yet to receive the first genuine specimen. 

About 60 small or medium-sized mesoliths, or possible late 
palaeoliths (mostly of green, orange-yellow, or red-brown 
cherts), were found by W. S. Boston m the Tigbauan Sitc> 
(to be hereafter discussed), as well as a few large cores. 
One much worn obsidian implement was also found there — 
the first obsidian specimen yet definitely located south of 
Luzon. (Unfortunately all of this material was destroyed 
with the Bureau of Science, during the war, and cannot now 
be rebxamined.) 

Neolithic-, Bronze-, and Iron-Age remains , — Neolithic adzes have 
been repeatedly reported from Panay as "lightning-stones," 
but I have yet to see the first specimen. No Bronze-Age or 
early Iron-Age remains have yet been reported, but I have 
no doubt that they exist there, and would soon be brott{d>t 
out by properly conducted systematic work. (However, see 
Boston’s work at the Tigbauan Site.) 

Porcelain-Age and oave remains . — The first reported exploration 
of Panay burial-eaves was on the trip by Merton L. Miller 
and Luther Parker in December, 1012. Two eaves, high up 
on a cliff near Pilar, Capiz Province, were found to contain 
carved wooden oofilns, more or less disintegrated bones, and 
considerable ceramic material, mostly Chinese. The big molave 
coffin (with a carved iguana or crocodile on the cover) tor- 
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meriy in the National Museum was obtained here; also a small 
jar of the 14th or 16th century. Other eavee were visited 
at Dumalag and Dingle, but nothing of importance was found. 
However, at Dingle (Iloilo Province), two very good large 16fh 
century blue-and-white Ming dragon jars, said to have been 
excavated from a small mound under a huge ancient baieU 
tree, were obtained by Doctor Miller. Each contained a small 
whole 15th century blue«nd-whitc jarlet inside. (One of the 
big jars and the two jarlets are still in the Museum collection, 
the other large jar having been taken to Los Angeles, Cali- 
fornia, where it probably still is.) Three old pieces of native 
pottery, said to have been plowed up some 60 years previously 
in a nearby field, were also obtained. 

Beports were also received of other burial-caves at Balasan, 
on Panay, and on the small Gigantes Islands off the north- 
east comer of Capit Province, but these caves were not visited. 

Doctor Guthe did not work in Panay, but reports only two 
accidental finds from individual land-bunals, in Iloilo Province. 

Jatnindan find , — ^In 1980 the father of Hermogenes N. Martir 
accidentally uncovered a large 15th century blue-and-white 
dish of good quality on his farm near Jamindan, Capix Prov- 
ince. Digging around the place, he found a large 15th cen- 
tury blue-and-white jar, also of good quality. Martir brought 
the dish to me, but his father still has the jar. (No other 
pieces were found, but the excavation was perfunctory and 
the place might well be investigated systematically.) 

Antique clay-pipe . — A very interesting and unusually large 
clay-pipe with decorated bowl, was found in 1936 while an 
excavation was being made on a hill in Antique Province, and 
was presented to me by Mr. Fernando Araaldo, the district 
engineer. It seems likely to be an 18th century type, but is 
difficult to date in the absence of associated ceramic specimens. 

Beaton’s Tigbauan finds . — This Site, systematically explored 
by W. S. Boston while supervising the building of a bridge 
across the Tigbauan Biver, in the latter part of 1930 and the 
beginning of 1931, covers most of a sizable hill known to the 
local people as “Binaydan.” The hill, a little to the east of 
the town, is from 20 to 25 meters high, and faintly discern- 
ible old terrace lines indicate continuous occupation for a 
long period. 

The total collection consists of five whole porcelain pieces, 
about 350 kilos of ceramic fragpnents, and a considerable 
number of miscellaneous specimens — ^meluding iron weapons 
and tools, heavy metallic slag, stone and glass beads, other 
ornaments, and a small collection of about 60 fiaked atone 
implements. 

The chief period of occupation of the site was the 15th and 
early 16th centuries. There was practically no occupation 
there after the Spanish arrival. One of the two graves ex- 
cavated belonged to the 15th century period, but the other is 
eonsideraUy earlier — ^perhaps 18th century, as it contained a 
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good Lungehuan diah. A few midden fragmenU from the 
earlier period are also found, but it ia piobaUe that the oeeu* 
pation then waa brief. 

The Siamese fragmmita in the principal midden collection 
are from 8 to 10 per cent, but they are all of the later types 
of Sawankhaiok warea. The earlier brief period of inhabita- 
tion was not only pre-Bling but also pre-Sawankhalok. 

It is probable that theic are other aues in this vicinity 
which Boston did not locate | further exploration should be 
carried over a wnlrr area. More Tigbauan midden material 
and atone implements should also be gathered, as nearly two- 
thirds of our collection (including all implements, bead^ and 
other material) was destroyed during the war. 

Pre-Spantah Historical Records: The Maragtaa . — A remarkable 
ancient document known as the Maragtas”, dating probably 
from about 1225 A.D., waa preserved in Panay and tnnsliter- 
ated into romanized Visayan in early Spanish days. Copies 
exist in the old records of several towns, in all three of the 
Panayan provinces; and the full text was first put into printed 
form by Pedro A. Montedaro, in Iloilo in 1907. (An earlier 
Spanish version was recorded m Janiuay in 18'>8 by Fr. Tomas 
Santaren, and first published in Manila in 1902.) An original 
in the old syllabary is said to have been taken to Spain in 
the rartv 19 h ccni-ury by a Spanish colonel, but it can no 
longer be traced. 

The document contains a wealth of data on pre-Spanish 
Panay, and it is undoubtedly the most impoidant single docu- 
ment in early Philippine history. Together with the Pavon 
manuscripts from Negros, it constitutes a real foundation for 
the history of the Visayan People in Borneo and the Philip- 
pines. 

Workers , — (As indicated under the preceding various items.) Also 
Fr. Angel Perez, Josue Soncuya, Encamacion Gonzaga, Puri- 
ficacion Varona, Josd Celeste^ Angel Soncuya, Isabelo de los 
Reyes, Josd Mana Pavon, Ramon P. Locsin, Ismael Golez, 
Tomas L. Mobo, Maria C. Lanzar, Consuelo Picazo, Pacifico 
R. Palanog, H. Kern, and others. [See also Addendum.] 

50. Cuyo Islands (jMrt of Palawan Province) • 

(These ancient inhabited small islands played an important part 
in Philippine history in the 15th and 16th centuries, and 
probably earlier. There has been little or no archaeological 
exploration as yet, but the prospects for future work are good, 
especially on the main Cuyo Island itself, on Agutaya, and on 
several of the smaller and more hilly islets. No pre-Poreelain 
Age material is yet known, and the Porcelain-Age finds have 
all been accidental without recording of specific sites. I have 
seen no specimens earlier than the l.'ith eenturv, but I believe 
some could be found by proper systematic work.) 

Workers. — A. Henry Savage-Landor, Irvin D. Cobb, A. V. H. 
Hartendorp, Trinidad B. Fernandez, and Patricio Fernandes. 
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51. Kakmlan Islanda, eapeeialty Butuanga (port of Palatoan Provfneo): 

(This sroup consista of BasuAngai Cbron, Culion, and many 
Bmall islands, originally inhabited chiefly by pagan Tagbaniiaa. 
Culion haa, ainee early in the American regime, been aet aaide 
as a leper colony — and moat of the ialand ia now uninhabited. 
It would be an ideal place for undiaturbed archaeological 
work, if any proper aitea could be located there. It ia pro- 
bable that all of theae islanda have been anciently inhabited, 
and more extensive work should be done there in the fhture.) 

ToktitOB . — Busuanga contains the richest natural tektite aitea 
yet found outside of Luzon. The apecimena are deeply sculp- 
tured and grooved, and belong mostly to the Billltonite group. 
(My collection contains about 1,200 good apecimena from thia 
Island, mostly found in the "Sandoval" Site, and in the barrio 
of San Nicolas, Coron municipality. They were acquired 
chiefly through the good offlees of Mrs. Amelia E. Zaldua, 
Messrs. E. D. Heater and J. Scott McCormick, and the late 
Representative Claudio Sandoval.) The first Busuanga tektites 
were collected in 1931 by Teodoro and Mariano P, Maat, of 
Goran. (Mrs. Zaldua sold a number of Busuanga specimens 
to the British Museum, and to museums and eolleetors in 
Germany, France, and elsewhere. Several American mining 
engineers, including Churchill Scott and the late A. F. Dug- 
gleby, also collected tektites in Busuanga, but the total number 
outside my own collection is probably less than 200 specimens.) 

Stone-, Bronze-, and Iron-Age rematne , — None reported as yet, 
except that some of the material collected by Doctor Guthe 
from (kiron caves may rmilly be of the Iron Age.) 

Poreelain-Age and burialroave rentaina. — Dr. Carl Guthe explored 
and excavated two cave-burial sites on the small ialand of 
Pefion de (ioron, where Edward H. Taylor had previously re- 
ported seeing caves contauung interesting remains. 

The first site is a fissure in the cliffs on the northeastern 
coast, and the remains had been disturbed by water coming 
in from the top. Doctor Guthe excavated it, however, and 
reports the following finds. 5 green, 30 blue-and-white, and 
6 overglaze ceramic specimens; 6 pieces of dark Jars, and 6 
of native ware; 1 iron, 6 copper or bronze, 1 lead, and 2 
glass specimens; 1 stone, 6 shell, 1 bead, 4 skeletal, and 4 
miscellaneous; or 88 specimens in all. (This seems to in- 
dicate a middle or late Ming site.) 

The second site is a cave on ^e northwestern coast, and 
was explored by Doctor Guthe personally. The contents con- 
sisted almost entirely of highly ornamented and irregularly 
shaped vessels of native pott^. The following specimens 
are listed: 1 fragment each of green and blue-and-white por- 
celain; 88 pieces of native ware; 1 iron, 2 glass, and 4 shell 
specimens; and 8 skeletal remains; or 98 specimens in all. 
(Two periods; one possibly Iron Age.) 

For further note on the Kalamian Islands burial-eaves, see 
Addendum. 
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Workers. — (As indicated under the preeeding various Itens.) 
Also A. Henry Savage-Landor, Dr. H. W. Wade, and others. 

.12. Palawan I aland (including Balab(dc, Jhmaran, Idnapakaa, amd ether 
neighboring email ialanda (part of Palawan Province): 

(This area covers the greatest superficial territory of any Phil- 
ippine geographical unit, being stretched out for several hun- 
dred miles. There has been no systematic archaeologicai 
exploration in any part of the area, owing partly to isolation 
and difficulty of transportation. Doctor Guthe explored sev- 
eral caves near the northwest eomer of the main Island, but 
gives no account of the results. It is known that there have 
been a considerable number of accidental excavations of land- 
burials containing porcelain and other eeramic pieces, but most 
of this material is still in the hands of the native farmers. 
Mr. E. D. Hester has been the chief collector of such pieces, 
having obtained altogether over 200 good pre-Spanish ceramic 
specimens from two Palawan areas which will be discussed 
briefly below. 

No tektites or pre-Poredmn-Age material of any sort have 
been reported from Palawan proper; but it seems very pro- 
bable that such material might bo turned up by systematic 
work, especially in certain specific areas known to have been 
long inhabited. It should be regarded as a favorable field 
for future work whenever opportunity offers.) 

Porcelain-Age finds: Malampaya Sound area. — One good middle 
or late Ming dish of tite polychrome overglaze decorated type 
was obtained by Ur. Hester from Captain Wallace, who 
formerly operate a lumber concession in the Malampaya 
Sound area. It was excavated by one of his workmen in a 
kaifii:ni; but three other pieces obtained in the same area 
turned out to be 18th century blue-and-whites, and were pro- 
bably merely preserved among the neighboring Tagbanuas as 
heirlooms. 

Heater's Collection from Uling-vling. — On two visits, in 
April 1933 and in 1935, Hr. Hester obtained a total of 192 
good pre-Spanish ceramic pieces, all accidentally excavated in 
the Uling-uling (or OringKiring) district of southeastern 
Palawan. Of these, about 40 pieces are certainly of Sawan- 
khalok or other Southeast Asia origin, while the remainder 
are all or mostly Chinese. 

About half-a-dozen pieces seem to have come from a middle 
or late Sung burial-site in the vicinity; but the great majority 
of the specimens, however, are Early Ming pieces of the 14th 
and 16th centuries, and were all excavated by the pagan and 
recently Mohanunedanized Tagbanuas of the vicinity in their 
new clearings and lately developed farmlands. Panglima Ka- 
lampisi greatly aided Mr. Heater in finding and collecting 
these pieces, and seemed to take considerable personal interest 
and pride in seeing that they were preserved for sdentifie 
purposes. 
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The late Capt. F. G. Koth alio obtained a few aimilar 
pieoei from the Uling-uling areat which were later transferred 
to the Hester Collection. (The entire original Hester Collee- 
tion, with the exception of the specimens from Suln and Pam- 
panga, was placed on loan at the Chicago Museum of Natural 
History early in 1938, and thus escaped the wartime destruc- 
tion that so seriously affected the coUections remaining in Ma- 
nila.) 

Hwtorieal possthtlittes. — The first European writer to call atten- 
tion to the survival among the pagan Tagbanuas of one of 
the ancient pre-Spanish syllabaries was Alfred Marche, in his 
interesting volume entitled “Lueon et Palaouan” (Paris, 1887), 
where the greater part of Chapter XV is devoted to the sub- 
ject (quoting Alphonse Pinart). 

In later times Manuel Hugo Venturello, Norberto Komnaldex, 
Ignacio Villamor, and Fletcher Gardner have discussed this 
subject more fully; while at the present time Harold C. Conklin 
IS engaged in a systematic study of both the language and 
writing. (A num^r of lengthy Tagbanua bamboo manu- 
scripts formerly existing in the National Museum were de- 
stroyed during the war; but copies of most of them survive 
in my collection.) 

Although no inscriptions on stone have yet been located, 
either in Palawan or in Mindoro, it seems possible that proper 
archaeological exploration in the areas where this old writing 
still survives might be productive of important results. (In 
any case, other survivals from pre-SimniBh culture and posses- 
sions should certainly be located.) 

Workers . — (As indicated under the preceding items.) Also Ed- 
ward Y. Miller, Eh A. Helmick, Dean C. Worcester, H. O. 
Beyer, and others. 

58. Cagayan Sulu Island (part of Sulu Provtnee) : 

(This small island in the central Sulu Sea has been an im- 
portant trade center from very remote times. However, no 
pre-Forcelain-Age remains have been definitely reported; but 
the ceramic finds go back to the Late Tang period. Doctor 
Guthe reports a site there, but gives no hint of its contents. 
Most of the later finds are in the Hester Collection or in 
that of Mrs. Caroline Spencer at Indanan, Sulu.) 

Poroelain~Age finds . — The oldest material from Cagayan Sulu 
came from the accidental excavation of one or two graves on 
the hill nearest the wharf at the town of Cagayan Sulu itself, 
in May, 1933. Mr. Hester obtained (through Lieutenant 
Arpa) three of the whole pieces excavated, while two others 
went to the collection of Mrs. Spencer at Indanan. These five 
pieces date between the 9th and 11th centuries, being either 
Late Tang or beginning Sung, and rank among the oldest class 
of porcelains found in the l^ilippines. About a month later 
Lieutenant Arpa sent Mr. Hester two other Sung pieces said 
to have been excavated on the same hill, together with a num- 
ber of other pieces from a second locality of much later date. 
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The second site, from which two other pieces were obtained 
in Ausrust, 1984, is a short distance inland from the first hill, 
and all of the material found appears to be Early Hing and 
Sawankhalok wares, of the 14th and 15th centuries. 

Mrs. Spencer's Collection is said to contain a number of 
other good pieces found on this Island prior to 1982, but 
without site indication. F. G. Roth told me that there were 
several early Indo-China (Thanh-hoa) pieces among the lot, 
but I have not personally examined them. (A complete sys- 
tematic exploration of the Island should undoubtedly carried 
out, if opportunity offers.) 

Workers. — (As indicated above.) Also Antonio Pigafetta, and 
F. H. Guillemard. 

64. Camiguin Island (part of Oriental Misamia Province) - 

(Although I visited this Island in 1921 and saw some very in- 
teresting Early Ming grave-pieces that were presented to W. 
Cameron Forbes by Mrs. ^yes, of Mambajao, during our 
visit there, I was unable to return for a further exploration 
of the sites as we then planned. The actual collecting on 
the Island, since that time, has been mostly done by Orville 
M. Babcock for his own collection, and by Generoso Maceda 
for the National Museum. No pre-Porcelain-Age material has 
been reported.) 

Porcelain-Age remains. — Babcock’s specimens from this Island 
number not leas than 40 or 60, and include several rare or 
unique pieces. Maceda obtained over a dozen whole pieces, 
and a considerable quantity of fragments, chiefly from the 
grave sites. Two or three old sites were rcSxamined, and one 
new site discovered. (Doctor Guthe marked one grave-site 
on this island, but did not indicate the contents.) 

All of the Babcock and Maceda material is dated between 
the 14th and early 16th centuries (chiefly Chinese 16th cen- 
tury blue-and-white, with a small percentage of Sawankhalok 
wares), and consists almost entirely of small pieces. Jarlets, 
tea-pots, water-vessels, covered round and square boxes, and 
the like, predominate. Several rare or unique shapes and 
decorative designs are found. (It is probable that other good 
sites could be found by systematic work.) 

Workers, — (As indicated ateve.) 

D. MINDANAO AND THE SULU ARCHIPELAGO (WITH PARTS OF 
NORTH BORNEO AND CELEBES) 

55. Agusan Province; 

(A considerable part of this province is swampy and not favor- 
able for archaeological work, although very favorable for the 
preservation of archaeological material. Nevertheless, there 
are some solid and hilly areas where collecting is favorable, 
and two of the most important Philippine finds have been 
made in this Province. No systematic work has been done, 
and no tektites or palaeoliths have ever been reported.) 
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Neolithie finds, — ^The firit Neolithic stone implement to be scien- 
tifically reported from the Philippines came from Afirusan, 
This was found by Dr. Karl Semper in 1869 or 1860, being 
carried as a charm-stone by a Manobo of the Agusan Valley. 
(Jagor’s Camarines Sur Neolithic adze was found in 1860, 
and may possibly have been first. Both he and Semjier de- 
serve equal credit for the first Philippine stone implement 
finds, although Semper's data were first published.) 

Two other Neolithic implements were found among the Ma- 
nobos by John M. Garvan, during his ethnological work there, 
about 1910. The people regard them as stones thrown by the 
god “Anitan" in his wrath, when men have angered him. 

Bronze- and Iron-Age remains, — (None positively reported as 
yet.) 

Poreelatn-Age finds and survivals, — Doctor Guthe did not visit 
Agusan Province, and furnishes no data on it. The Hester 
Collection contains two good pieces from Agusan, both of 
which came from Novela, in the Gibung district, in 1983. The 
first specimen is a good Chinese small blue-and-white vase or 
large jarlct, with a peculiar modified hole-bottom base. It 
is evidently 16th or early 16th century in date. 

The second piece (obtained through Hr. Goeo, of Butnan) 
is said to have definitely washed out of a caving riverbank 
at Novels. It is a large stoneware jar, with small arehaie 
dragons high up near the neck, and appears to be a Yuan 
production of the 14th century or earlier. 

No other actual pre-Spanish ceramic sites are known to me, 
although accidental finds of grave-porcelains are reported from 
near Cabadbaran. 

Protohistorie and hiatorie finds and records, — ^The most spectac- 
ular single find 3 ret made in Philippine archaeology is that 
of the famous "Agusan Gold Image" (now preserved in the 
"gold room" of the Chicago Museum of Natural History), 
which appears to date from the 14th century or earlier. It 
was actually found in 1917, projecting from the silt in a 
ravine (following a storm and fiood), on the left bank of 
the Wawa River near Esperanza. It was found by a woman 
who had entered the ravine, after the storm; and from her 
hands it passed into those of Bias Baklagon, a local official 
He brought it to me in 1918, and I had it carefully photo- 
graphed, measured, and tested at the Bureau of Science. As 
the bullion value exceeded 4,000 pesos (at the old rate), I tried 
to get the Government to purchase it for the National Museum, 
but funds were not available. Shortly after this, ownership 
of the image passed to the Agusan Coconut Company, to whom 
Baklagon owed a considerable debt. Finally, through the in- 
terest of Mrs. Leonard Wood, funds were found for its pur- 
chase by the Chicago Museum. 

A study of this image was made by Dr. F. D. K. Bosch, of 
Batavia, in 1920, who came to the conclusion that it was made 
by local workmen in Mindanao, copying a Ngandjuk image of 
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the earlsr Madjapahit period — except that the local artist over- 
looked the distinguishinK attribute held in the hand. It pro- 
bably had some connection with the Javanese miners who are 
known to have been mining gold in the Agusan-Surigao area 
in the middle or late 14th century. The image is apparently 
that of a Sivaite goddess, and fits in well with the name "Bu- 
tuan" (signifying “phallus”). Pigafetta’s account of the court 
of the "King of Butuan,” whom he visited at Magellan’s bdiest 
in 1621, bears this out— as the non-Mohammedan King of 
Butuan was apparently a survival from the old Madjapahit 
colony of a century earlier. 

John M. Garvan further states that the Manobo chiefs knew 
of this image long ago; that one of their number kept it 
secretly hidden as a priceless puaaka (sacred heirloom) for 
an unknown number of generations; that it had been lost 
during a great flood which destroyed several villages during 
the late 19th century, and the guardians moved away to 
another district with a view to escaping the vengeance that 
they feared their ancestral spirits might wreak on them; and 
that after its re-diseovery in 1917 they were afraid to claim 
It again. (The probable truth of this story is strongly sup- 
port^ by the number of bronze Sivaite and Buddhist images 
found by the early Jesuit Fathers among the Mandayas; the 
Siva image from Cebu; and other similar finds.) 

Important historical sutd cultural data on northern and 
eastern Mindanao are given in Pigafetta’s narrative; they 
should be correlated with the accounts of the first Spanish 
visitors to the region. 

Workarg . — (As indicated under the preceding various items.) 
Also Escolastico G. Zapanta, W. C. Bryant, J. Montano, Ed- 
ward H. Taylor, Santiago S. Calo, and others. 

56. Surigao Province {including Dtnagat, Suirgav, and other amaller tx- 
krnds) : 

Tektitee , — Although Mr. Victor E. Lednicky states that Wallace 
E. Pratt and himself found a considerable number of tektites 
many years ago in placer workings and in cultivated fields 
in Surigao Province, I was never able to obtain any specimens 
or confirmation until 1986. On May 1 of that, year Mr. 
G. M. Goodall found a single genuine tektite among the re- 
mains in a burial-cave on the small island in front of Port 
Lamon. (This cave will be discussed in a later paragraph.) 
The tektite was undoubtedly carried as a charm-stone by the 
Porcelain- Age folk who used the cave, but it may well have 
been originally found m a nearby part of Surigao Province. 

(No Stone- Age or other pre-Porcelain-Age specimens are 
positively known from Surigao— although Neolithic adzes have 
been verbally reported as being seen there.) 

Bunalr-eave exploratuma, and PoreeUtinrAge remains in generalt— 
One of the earliest mentions of burial-caves in Surigao is 
in the 1919-1912 notes of John M. Garvan, who describes a 
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cave called "Tinago,” located near the barrio or sitio of Taga* 
n&an, Placer municipality. He eaw here broken wooden cof- 
fina, akeletal material In various states of preservation, and 
quantities of ceramic fragments, but made no attempt to col- 
lect any of them. He also mentions another cave, containing 
similar material, seen near Lake Mainit. (Doctor Guthe, to 
whom I gave Garvan’s notes, visited these caves about 1923.) 

Doctor Guthe’a table indicates seven caves and one land- 
burial, or a total of eight sites explored in Surigao. He de- 
scribes the first area (“Dinago,” as he writes it) as follows: 
Three caves, located within a few yards of one another, on 
the small island of Dinago just north of Placer. First vimted 
by Dean C. Worcester, and later by Doctor Guthe. Remains 
of coffins were seen. The following 83 specimens were col- 
lected: 11 green, 1 grey, and 2 brown ceramic fragments, plus 
16 blue-and-white and 3 black-and-white; 1 piece of a dark 
jar, and 1 of unglaxed stoneware; 12 fragments or pieces of 
native pottery; 6 objects of iron, 3 of copper or bronse, and 8 
of shell; 6 beads; 7 skeletal specimens; and 11 miseellaneoua 

CadwaUader CoUectton. — One of the best private collections 
that 1 have seen from the Surigao region was that formerly 
in the possession of the late B. W. Cadwallader (probably 
destroyed during the war). These apeeimens were collected 
from several different sources while he was engaged in lumber- 
ing and mining activities along the Sungao coast. Host of 
them were of Early or Middle Ming date, and the total ran 
up to nearly 200 pieces — ^many specimens and photographs 
being brought to me for identification. All specimens seen 
range between the 14th and 16th century, including a few 
celadons and a few Sawankhalok black-and-white pieces but 
mostly being Chinese blue-and-whites and polychromes. (Un- 
fortunately no accurate list of sites was kept; and, although 
Mr. Cadwallader had promised to give me a copy of his notes 
on localities, and on other items he died before this was done.) 

Beyer and Heater CoUecUona . — Both my own and Mr. Hes- 
ter’s collections contain important Surigao material. These 
will be listed by lots or sites, without any particular arrange- 
ment — ^those in my General Philippine Ckillection coming first: 

Gigaguit (.HigdKtt) oaue material . — This lot consists of 64' 
broken porcelain pieces and fragments, all collected from an 
old cave (said to have been partially uncovered during the 
great earthquake of 1923) in the Botong district of the barrio 
of Nuevo Campo Superior, Gigaquit municipality. They were 
collected by Justino Pranada, a Manila student formerly em- 
ployed by Mr. Hester, in the latter part of 1937. He was told 
about the cave by a Hamanua Negrito, who said that he had 
found two whole ceramic pieces there after the earthquake; 
but when Praiiada visited it only fragments remained. (The 
location IB between 8 and 9 mUes inland from Gigaquit, in an 
area formerly inhabited only by a mixture of Hamanuas and 
Manobos.) 
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The collection is important for the ceramic history of north- 
eastern Mindanao, and consists of the following spedmens: 
2 pieces of a large 15th century brown-glased dragon-jar; 
2 pieces of a big black-and-white Sukhotai dish (14th century) ; 
4 pieces of a very large blue-and-white "red-bottomed” dish 
(14th or 16th century); 6 fragments from two Early Mmg 
polychrome pieces (probably 15th century) ; and S5 fragments 
of Chinese blue-and-white wares, chiefly of 15th century types 
including “hole-bottom” pieces, and good examples of “Moham- 
medan blue,” and other objects). A few fragments may pos- 
sibly be early 16th century. 

GoodaU Site at Port Lamon . — A small burial-cave, located 
on Bagasinan Island just in front of Port Lamon, was explored 
by G. M. GoodaU on May 1, 19S6, and a small but excellent 
collection sent m for my General Philippine Collection. The 
decayed and broken remains of a number of wooden coffins 
were not collected, as weU as part of the skeletal material. 
Some of the best specimens were obtained through excavation 
of such soil as remained on the cave floor. The following 
material was sent in: 3 human skulls (one artificially flat- 
tened), 12 loose teeth, and a small boxful of human and animal 
bones and bone fragments; 2 large stone implements of un- 
usual types (post-Neolithie ); 6 pieces and fragments of iron 
weapons and tools; 21 pieces of bronze, brass, and similar 
metals (including one whole and two broken bracelets, 6 arm- 
ornaments, 3 discoidal breast-ornaments, 2 small bells, and 7 
brass ornaments probably originally from the handles or scab- 
bards of weapons) ; 2 gold omameilts (incised disks from the 
ends of ear-plugs) ; 1 whole and 2 fragmentary shell bracelets; 
1 broken tortoise-shell bracelet; 1 perforated spiral shell orna- 
ment (perhaps used as an ear or neck pendant) ; 3 other orna- 
mental objects of shell or bone (one unique) ; 150 smaU 
disk-beads or sequins made from mother-of-pearl; 47 glass, 
shell, and stone beads of various sizes, colors, and types; 1 
v.holc clay-pipe bowl of an interesting and unusual type; and 
1 broken tektite showing very deep grooving (probably used 
as a charm). Also four small boxes filled with porcelain and 
stoneware fragments and one with native pottery. 

The ceramic fragments and the ornamental objects both 
indicate two distinct periods in the use of this cave for burial 
purposes; and the ceramic wares alone probably indicate three 
periods. The earliest period, represented by a relatively small 
proportion of the materia], is 13th and 14th century; the sec- 
ond period, comprising the bulk of the collection, is late 14th 
and 15th centuries; while the third group is basically 16th 
century. On one side of the cave there was even a small group 
of typical 18th century fragments, indicating a brief period 
of later use, probably as a shrine (but possibly as a pirate 
hideout for 18th century loot, as local tradition indicates). At 
least three unique types are found among the ceramic wares; 
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and two of the metal omamenta are of deaigna not yet known 
from any other Philippine Bite. 

C. M. Peten* /htdt at Plaeer . — ^In January, 1937, a Binflje 
■mall limeatone Idand, a little leaa than two kilometera north 
of Plaeer, waa carefully explored by Mr. Petera who brousrht 
in only a few objeeta found in the reeeaaea of the cave, but did 
not disturb the bulk of the material. There is only one cave 
on this island, about 18 to 20 meters deep and located only 
two meters above normal sea-level. The 21 apecimena brou^t 
in are of unusual interat, and listed briefly as follows: 1 
decorated clay-pipe bowl, of a Sumatran or Malaccan type; 6 
large and small pieces of iron dagger-blades and knives; 2 
large mother-of-pearl omamenta of an unusual spoon-shaped 
type; 10 fragments of decorated common pottery (all from 
either two or three pots), all of Kuta Tinggi or Sumatran 
types: 1 piece of a large Southeast-Asia blue-and-white dish; 
and 1 large section of a typical "red-bottomed" black-and- 
white bowl. Not a single Chinese specimen appears in this lot, 
all of the materials appearing to be of Southeast Asia origin. 
And all of the datable speeimens appear to be of the 16th 
eentury or earlier. 

If possible, this cave should be re-visited and a larger eol- 
leetion made. The only possible conclusion from Peters' mate- 
rial is that the cave was utilised chiefly by voyagers from 
Sumatra or the Malay Peninsula in the early Mohammedan 
period prior to the Spamsh arrival. 

Heater CoUeetion Sitea in Surigao Province . — Five different sites 
or site-areas are represented among the Hester specimens from 
Surigao Province, described briefly as follows: 

(i) Mahanuh barrio find , — A medium-large celadon bowl, 
of a pre-Ming Chinese type, was accidentally excavated on a 
hill farm in Mahanub barrio, Gigaquit municipality, in 1982; 
and was brought to Mr. Hester by Pedro Odtdjan. In 1934 
Pedro again brought a good Early Ming blue-and-white dish, 
found in an adjoining field, and still later two old jars from 
the barrio. (This would seem to be an attractive place for 
systematic work, as at least two periods are indicated and all 
finds so far made have been accidental.) 

(t) Tabon-tabon burialroave . — In July, 1984, Tomas and 
Kegino Pareja brought to Mr. Hester eight good ceramic 
pieces (five celadon and three blue-and-white) which had been 
found in a newly opened burial niche or cave at Tabon-tabon, 
eastern Surigao. Two of the specimens are very interesting 
bulb-bowls or censers, each with three feet, a rare type in Phil- 
ippine burial sites. (Common, however, in the graves of Fukien 
and other central and south China provinces.) All pieces of 
Yuan and Early Ming dates. 

(8) Tandag-Tago diatriet finda . — This area contains a num- 
ber of good sites where accidental finds have been made, both 
in caves and rock-niches along the coast and in land-burials 
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on inland farms and kaiiil^ins. In May and June, 19S5, Mr. 
Hester obtamed a total of 12 good ceramic pieces from this 
district, through Tomas Pareja and Gregorio Plaza — of which 
four are celadons, six Chinese blue-and*white, one plain white, 
and one an overglazo polychrome. The full range is 18th to 
15th century, some burials being likely Yuan, while a majority 
are Early Ming. (This whole district merits systematic explora- 
tion.) 

H) San laidro homo find . — A large dragon-jar of very 
early type (with two archaic five-toed dragons high up near 
the ears), with a dark-grey stoneware body, and with six 
rather unusual lion's-head ears, was excavated by a farmer 
named Florencio Calgo in one of his fields in San laidro barno, 
Gigaquit municipality. It was obtained by Mr. Hester in 1935. 

This specimen is probably Yuan in date, and may be even 
earlier than the 14th century. It is unfortunate that no other 
pieces were found with it, to give a clue to contemporary dating. 

(4) ViUafranea bamo find . — In 1987 a farmer named Li- 
borio Pafia accidentally unearthed a large light olive-green 
Sawankhalok (or SukhotaiT) celadon dish, of an early type, 
in one of his fields in the sitio called Hagnaj&’an, in Villa- 
franca bamo, Gigaquit municipality. This specimen was 
brought in to Mr. Hester on October 3, 1937, by Justino Pra- 
fiada, who had visited the place where it was found but failed 
to locate any other pieces. (The date of this dish is certainly 
14th century or earlier, and it probably indicates a Yuan or 
Early Ming burial site in the vicinity.) 

The above items, together with those cited on previous pages, 
indicate that many of the bamos of Gigaquit municipality 
are filled with ancient burials of several types, and that the 
whole area presents nch possibilities for future systematic 
work. (As with many similar areas, it is important that 
something be done about this before too much of the material 
is dispersed or destroyed through further accidental or un- 
scientific excavations.) 

Workers , — (As indicated under the preceding various items.) 
Also J. Montano, L. D. Lockwood, Montano A. Ortiz, various 
Jesuit missionaries, and others. (See Addendum for further 
Surigao data.) 

57. Davao Province; 

Early Palaeolithic remains . — ^Although no tektites or Pleistocene 
mammalian fossils have yet been leported, the oldest Philippine 
palacoliths found south of Luzon have come from this province. 
In March, 1936, the late Capt. F. G. Roth found in a sand- 
heap near the edge of Davao town two very interesting early 
palaeoliths — practically identical both in material and work- 
mansliip with the Trinil-type palaeoliths in the Rizal-Bulakan 
Collection, and with those found by G. H. R. von Koenigswald 
at Safij^ran village in Central Java. The sand and srravel pits 
from which the original material had come were located by 
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Captain Roth, but no competent geologiat waa able to examine 
them before the outbreak of the war. 

Neolithic finds. — Two middle Neolithic stone adzes, found some- 
where in Davao Province about 1902 by the late Governor 
Orville M. Wood, were presented to my collection in 1918 by 
his widow — and are both specimens of exceptional interest (al- 
though no record of the original site was found among (Gov- 
ernor Wood’s papers). Said to have been found near the 
Davao-Cotabato border-line. 

One of the adzes is made of schist, and appears to have been 
an Early Neolithic specimen reworked into a Middle Neolithic 
semitanged type. The second adze is of a well-polished dense 
green stone (probably an altered rhyolite), and of a tanged 
semiridged type, distinctly ancestral to the Polynesian forms. 
(This tends to confirm the previously expressed view that the 
southern Philippines was the jumping-off place for at least 
one of the principal Polynesian migrations.) 

Bronze- and Iron- Age remains. — (None yet definitely reported; 
but there arc cultural survivals of both among some of 
the pagan Indonesian peoples of the Province. For cave 
remains found on Samal Island, see No. 68 below.) The two 
bronze images from the Caraga River Valley are almost cer- 
tainly of the Porcelain Age (to be discussed below). 

Porcelain-Age finds and eoUeetions. — Prior to the war two im- 
portant porcelain collections existed in Davao — belonging to 
F. G Roth and Ernest H. Oesch (all or mostly destroyed 
during the war, and both owners now deceased). The Roth 
Collections contained relatively few specimens from Davao Prov- 
ince — most of them having been acquired in Sulu, Cotabato, 
Cebu, and Luzon; but the Oesch Collection contained many 
specimens (mostly broken) from Davao sites, althou;^ the 
greater number of whole specimens were obtained from the 
Dulawan area of Cotabato Province (to be discussed under 
No. 60, below). The Oescii sites will be discussed hereafter. 

The earliest finds from Davao Province were made by the 
Jesuit missionaries, and were sent to the museum of the old 
Ateneo de Manila. In addition to a number of skulls (several 
artificially deformed), Ming jars, and other ceramic specimens, 
from caves and burial-nichcs along the east coast, there were 
two famous bronze images found carefully guarded as sacred 
heirlooms (puaaka) among the pagan Handayas of the upper 
Caraga River. One of these images, standing about 8 inches 
high and having many arms, seemed definitely Sivaite or Brah- 
manistic, while the other one appeared to belong to the Bud- 
dhistic pantheon. They were both undoubtedly brought to tne 
Philippines in pre-Spanish and probably pre-Mohammedan 
times — ^while Madjapahit or the earlier Sri-Vishayan influence 
was still strong here. (Both the images and the other spec- 
imens mentioned were destroyed through the burning of the 
Ateneo Museum; but the images had been carefully sketched. 
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meuared, «nd dMeribed by Dr. G. P. Rouffaer In 1912| and 
were again examined by myaelf and Dr. P. V. van Stein Cal* 
lenfela in 1928-1929.) 

Oeeeh site* and aecidental finda , — From the following Giree 
Davao Province aitee Oeeeh obtained a few whole pieces, many 
broken ones, and aherds: (1) A burial site on the beach, near 
the foot of lit. Fiapi, about 6 to 6 kilometers south of the 
mouth of the Padada River. (2) A bunal site, said to have 
been used by the Kalagan Manobos in early Spanish times and 
before, located about 1 kilometer south of the mouth of the 
Padada River. (3) An ancient burial-ground, also said to 
have been used by the pagan Bilaans in early Spanish times, 
located about 10 kilometers up the Padada River, near the 
river bank. (No Bilaans have lived in this area within the 
memory of any one now living, and the site is deeply covered 
by river silt. Several whole pieces of both imported and 
native ceramic wares wore found here by probihg in the earth 
with a long wooden rod, and then digging them out. No sys- 
tematie excavation was done.) 

Most of Oesch’s other Davao pieces came from accidental 
finds (including several good Jars and celadon dishes, as well 
as a number of small blue-and-white pieces), of which no 
accurate record was kept. He gave me the following summary 
of his total collection on April 22, 1940: Total, about 400 
pieces, of which over half were small Ming pieces (jarlets, 
bottles, saucers, covered round and square boxes, etc.); 12 to 
15 Sung pieces, mostly celadon (two large and the remainder 
small) ; a few large and small jars; and a few Ming overglaze 
polychrome wares. The remainder are mostly Sawankhalok or 
other Southeast Asia wares (including a few doubtful or mod- 
em pieces). 

The above totals include both Davao and Cotabato pieces. 
The destruction of this collection was a real loss to Philippine 
ceramic history. 

Cultural aurvivals . — As Christian and Mohammedan influences 
scarcely touched the Davao region until the 19th century, much 
pre-Spanish culture survived unchanged until quite recent 
times The letters and papers of the early Jesuit missionaries, 
and the cultural studies by Laura E. W. Benedict, John M. 
Garvan, Fay Cooper Cole, Mabel Cook Cole, the Metcalf sisters, 
and others, are full of details of interest for pre-Spanish 
studies. The early contacts of eastern Mindanao were chiefly 
with Celebes, Java, and other Indonesian islands, rather than 
with Borneo and Indo-China — and Giis manifests itself in the 
surviving cultures. (However, a strong Chinese influence, 
coming down from the north, is also apparent.) 

Workers , — (As indicated under the preceding various items.) 
Also Mateo Gisbert, J. Montano, A. Henry Savage-Landor, 
Warren D. Smith, Benichl Setogawa, Levi E. Case, F. Mazey, 
and others. 
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£8. Samal I$bmd (t» Davao Gulf; part of Davao Provineo) ; 

(While no pre>Poreelsin-Aee remaini have yet been reported 
fron> thta ialand. or from the adjacent smaller ones, fonr in- 
teresting burial-eaves were explored there in 1882 by Dr. Alex- 
ander Schadenberg, and some other important observations 
made. In 1024 Doctor Guthe re-visited one of these caves, at 
the southern end of the main island, but has published no data 
as to the result. The late Capt F. G. Both in August, 1931, 
found another small cave on the adjoining Malinpanao Island, 
and reported that a considerable quantity of porcelain frag- 
ments was seen there, and in certain rock-crevices and crannies 
on the same small island. Owing to the circumstances of his 
trip, he was able to bring back with him only one sample 
specimen — a half-whole Chinese blue-and-white bowl of the 
middle or late 16th century. 

Tl;ie whole area is worth systematic exploration, for bistoric 
and'Other reasons. The present population is curious, seeming 
to consist of an ancient mixture of bearded Europeans with 
a rather unique native stock. It seems probable that Dutch 
or other European vessels may have been wrecked there several 
centuries ago. 

(The Sehadenberg finds will be discussed more fully be- 
low; and additional Samal Island data will be found in the 
Addendum.) 

Sehadonberg’t 1S8S exploration . — In addition to 23 skulls (of 
which nine were arUflcially deformed cave-skulls) and other 
skeletal specimens. Doctor Sehadenberg collected about 60 
ceramic specimens, of which 16 pieces are illustrated. Eight 
of the latter appear to be native pottery vessels with incised 
decoration. Tiro large dragon- jars are of very early types 
(Yuan or Early Ming); while one probable celadon jarlet is 
of about the same date^ or a little earlier. The remaining 
five illustrated specimens are of uncertain date, but probably 
all pre-Spanish. (Of the skulls, five are illustrated in four 
positions each, in very dear and detailed reproduction.) 

In addition to human and animal bones, and ceramic spec- 
imens, Sehadenberg found iron weapons and tools (consid- 
erably disintegrated), of which spearheads, arrowpoints, axes, 
and various shapes of small knives are mentioned. Also both 
bronze and shell bracelets, in several of the caves. 

Workers . — (As indicated in the preceding items.) Also A. B. 
Meyer, A. Henry Savage-Landor, Frederick H. Sawyer, and 
the Jesuit Fathers. 

69. Sarangani and Balut Islands (part of Davao Provinoe) : 

(No pre-Porcelain-Age remains found; but these islands are 
important historically, and were visited by several early voy- 
agers. In 1543 the Villalobos expedition remained here for six 
months, planting and harvesting a crop of maize to replenish 
their food supply.) 
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Poreelain-Age remains and survivals . — In August, 1924, I person- 
ally exanuned an interesting old burial-site on the northwestern 
side of Balut Island, located near the western projecting point 
of the island. In company with William Crosby, of the Bureau 
of Forestry, I examined an area located at the edge of a sec- 
ondary forest growth and a grass-covered hillside, facing the 
sea, about half a kilometer inland and some 50 to 60 meters 
above sea-level — the whole region having long been completely 
uninhabited. Here we found a curious burial-mound, one side 
of which had been partly broken down by erosion. Having 
no excavating tools with us at the time, we were forced to be 
content with what we could dig out with our hands and a 
couple of sharpened sticks In this manner we obtained three 
nearly whole ceramic pieces, the accompanying bones being so 
completely disintegrated that we did not attempt to save them 
The first piece was a thick-glazed light green celadon, and 
the second an early bluc-and-white ware, both apparently of 
the ISth or early 16th century. The third piece, however, al- 
though probably of contemporary date, was of still greater in- 
terest, being a native pot of grey-black bodyware with the 
outside half-covered with an incised or impressed design. 

The only other object recovered from this mound was an 
iron dagger-blade or small spearhead, so badly weathered that 
it fell apart in laminated rust-fiakes when we tried to remove 
it. About half of the mound was left unexcavated, as we 
were called back to the ship. Two or three other similat 
mounds, apparently undisturbed, were seen in the vicinity — 
and this area is certainly worth systematic excavation when 
opportunity offers. The burial mounds are low oblongs, quite 
reminiscent of certain Inoian burials, that I knew as a boy 
in the Mississippi Hiver Valley in eastein Iowa, but rarely 
found in other parts of the Philippines. 

Workers , — (As above.) For historical data, see Blair A Robert- 
son, F. D. Burdett, and others. 

60. Cotabato Province' 

(This piovincc is the largest in the Philippines, in point of 
actual land area; and many accidental archaeologi^ finds 
have been made in widely separated parts of it. No tektites or 
pre-Neolithic remains have turned up; but Neolithic finds have 
been made in at least two areas and Porcelain-Ag;e sites are 
numerous, while Bronze- and Iron-Age survivals indicate the 
strong probability that sites of those periods would soon be 
found if systematic work were earned out. Historically and 
protohistorically, Moro records go back into late pre-Spanish 
times, while still earlier relations with the old empires of 
Madjapahit and Sri Vishaya are known from partial records, 
tradition, and cultural survivals. Four pagan, two Moham- 
medan, and several Christian groups are represented among the 
present population; and the Province is a fertile field for future 
systematic work, both archaeological and ethnographic.) 
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Neolithie finds . — ^In 1909 Emerson B. Christie obtained five Neo* 
lithic stone adzes and chisels while making an ethnological 
collection among the pagan Tirurais of west-central Cotabatu 
Province. Three of them, which remained in the National 
Museum, were lost during the war; but two of them had 
been transferred to my General Philippine Collection, and are 
still on exhibit at the Institute. My present recollection is 
that two or three were Early Neolithie adzes reworked in Middle 
or Late Neolithic times; while the other two were of plain- 
backed Late Neolithic type. One specimen of each type still 
survives. 

One of the Christie specimens (still at the Institute) is 
deeply patinated, indicating recent excavation; but the other 
four were more or less polished, and had been found by him 
in the hands of native priests or magicians who regarded them 
as potent charms. He states that they were called "dila latik,” 
or “lightning tongues." 

While the late Governor James R. Fugate was living at 
Upi, also in the edge of the Tinirai country, in 1988, he sent 
to me and to F. G. Roth several Neolithic specimens found in 
the Awnng' district. The two that I still have arc a rather 
rough Late Neolithic adze (from Upi), and a remarkable 
whole specimen of an extra-large horned barkcloth beater. The 
latter specimen was found at Nuto by Fcrmin Padua, while 
he was digging postholes for his new house. It was buried 
about two feet below tlie surface, in a reddish soil. The spec- 
imen 18 thickly patinated, and appears to be of Middle or 
early Late Neolithic type. It is quite similar in form (but 
larger and thinner) to the only other known Mindanao bark- 
cloth beater — the famous "Ateneo" specimen from Hissmis 
Province (see No. 62). 

Porcelain-Age finds and explored sites. — In 1920 Edward H. 
Taylor found a small burial site in the foiest, between 7 and 
8 kilometers back of the Celebes Plantation Company’s office 
on the Cotabato southwest coast. The site lies in the Tagabili 
country, where the people fear old burial places and are care- 
ful not to disturb them in any way. Taylor found numerous 
broken ceramic pieces of interesting pre-Spanish types, disin- 
tegrated iron weapons and tools, ornamental objects, and 
skeletal material, washing out of partly broken down mound- 
burials— quite similar to those found by Crosby and myself 
on Balut Island (see No. 59 above). Owing to the nature of 
his trip, Taylor removed only one nearly whole skull and a 
few ceramic fragments, and left the site otherwise undisturbed. 

Doctor Guthe did not work in Cotabato Province, and lists 
only two indefinite finds there; and the Hester Collection lacks 
any old Cotabato specimens. Aside from my own fairly large 
collection, I know of only three other lots of Cotabato mate- 
rial — ^the Roth and Oesch collections in Davao, and the Rafael 
Roees Collection in Manila, all of which were destroyed during 
the war. The Roees lot will be discussed hereafter, under Bu- 
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kidnon Province, as moat of it probably came from there or 
juat over the Cotabato borderline. The Both apeci men a, like 
many in my own General Philippine Collection, were from 
accidental flnda without definite cite recorda. Idore than half 
of the Oeach apecimena liated on p. SOS above (particularly 
the blue-and'Whitea and overglaze polychromea) came from 
the Dulawan area of Cotabato. They were moatly obtained 
for him by a Moro collector, and came chiefly from accidental 
flnda without apecific recorda, some piecea having already been 
put to uae in Moro homea. The great number of piecea found, 
however, indicatea that the Dulawan area is rich in old burial 
aitea and heirlooma, and would be a profitable place for aya* 
tematie work. 

The Saeeda eoUeeting trip of 19SS. — ^The beat Cotabato spec- 
imena in my General Philippine Collection were the reanlt of 
a special trip made to the northern and central parts of the 
Province by my Viaayan lalanda collector, Criaogono Saeeda, 
In 1933. While visiting a Cebnano friend at Pagalufi&an Agri- 
cultural Colony No. 6 (near Fort Pikit) he heard of a piece 
of poredam bdng dug up in one of the fields. With the aid 
of his friend and a few other Cebnano settlers, he conducted 
a fairly extenaive excavation there, securing altogether 19 
whole ceramic pieces and fragments of several others, from 
a single large field. No true midden site was located, as the 
surrounding Adds were not properly searched; but I have no 
doubt that one could have bem located aomewhere in the 
vicinity by a trained observer. 

The date range of the 19 whole pieces found at Pagalufigan 
covers less than a century— late 16th to middle 16th— and they 
correspond very closely to what we call the “Infilsan type" in 
Rizal Province. The following specimens were brought in: 
7 Chinese blue-and-white of Middle Ming types, 6 Chinese 
Middle Ming monochromes, 8 Sawankhalok black-and-white 
covered bowls or round boxes, 1 special white didi of Fukien 
"Tehwa” ware, and 2 unusual small dishes of South China 
or Indo-China wares. Two of the Sawankhalok covered bowls 
are the largest yet found in the Philippines; and the Fukien 
dish was the first unbroken specimen of this type found, al- 
though fragments are known from several sites and the Na- 
tional Museum formerly had a similar piece from an unknown 
Visayan Islands site (broken during the war). No beads, 
bracelets, or other ornaments were found; and the iron tools 
and weapons vrere so completely disintegrated in transit that 
they could not be reconstructed. 

Tho Ltgudsan finds , — ^While on this same trip, Saeeda also 
obtained ten other good ceramic pieces and four metal spec- 
imens from three sites in the Ligu&san area of north-central 
Cotabato. The first and oldest lot consists of five pure Sung 
ceramic pieces (four celadons and one small four-eared Jar cov- 
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ered with incited flonl design*), of Qie 12th eentary or earlier, 
all probably excavated from one or two adjoimng graves. This 
is the first pure Sung bunal-site yet reported from Gotabato. 

The second Llguasan lot consists of two perfect Chinese 
blue-and-white bowls of medium size, one of which originally 
had on the outside of the bowl an added overglaze design in 
the usual Early and Middle Ming three colors (toinsto>red, 
yellow, and turquoise-groen). Both pieces are of good Chlng> 
teehen porcelain, and have factory marks or “hall-marks'* on 
the base, while the inside blue-and-white designs are mostly 
of boys at play, or other human figures. These bowls are 
both of types illustrated in R. L. Hobson's “Wares of the Ming 
Dynasty” as being Early Ming of the first half or middle of 
the 15th century: but our Philippine experience, especially in 
the Rizal Province and Manila sites, leads us to bdieve that 
they are not earlier than the late 16th or early 16th century. 
In fact, these two pieces would be placed by me as of the 
same general date as the material from the Pagalufi^an Site 
(discussed above), and as probably coming from a contem- 
porary grave. 

The third and last Liguisan lot consists of three ceramic 
and four metal specimens obtained from a Moro who claimed 
to have excavated them a year or two previously in one of 
his fields. The ceramic pieces are all very intaresting, and 
seem to probably represent an early 14th century site contem- 
porary with the late Yuan period — although none of the spec- 
imens are regular Chinese wares. One is a tall Sawankhalok 
celadon jarlet, with a rather opaque bluish-green glaze, an 
early type of pre-Satchanalai manufacture. The second piece 
is a bowl of the special "red-bottomed” type. While the third 
and last ceramic specimen is a finely crackled saucer-dish, 
with a thin greeni^-brown glaze — probably of 13tb or 14th 
century Thanh-hoa or South China manufacture. The four 
metal specimens are said to have been found in the same field 
with the ceramics. One is a bronze cup, partly filled with 
lime; while the other three are of iron (a medium-large spear- 
head, and two perforated balls that seem to have been either 
spindle or drill weights.) This area should bo further in- 
vestigated in the future. 

Historical records and survivah . — ^The famous collection of orig- 
inal Moro manuscripts made by the late Dr. N. M. Saleeby 
is wholly gone, part having been burned with his house in 
1909, and the remainder destroyed with the Bureau of Science 
during the war. My own facsimile copies of some of the more 
important Saleeby MSS. were also destroyed at 212 Nebraska 
during the war. Of those orifdnals still preserved by old 
families, in Cotabato Province itself, the war saw the end of 
many but it is hoped that a considerable number still survive. 
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One of the best collections was in the hands of Representative 
Gumbay Piang, at the beginning of the war. 

Typewritten copies of many ancient Moro records still exist 
in my 10-volume “More Ethnographic Senes"; but more should 
be diligently sought while originals or copies still survive. 
Special attention should be paid to the records both of the 
old Sultanate of Magindanao and to those of the up-river 
“Radja of Buwayan” — apolitical states which go well back into 
pre-Spanish times. 

TTorfcers.— (As indicated under the preceding various items.) 
Also Thomas Forrest, Jacinto Juanmarti, Joai Tenorio (a) Si- 
gayan, Guillermo BennAsar, F. H. Sawyer, A. Henry Savage- 
Landor, E. B. Christie, J. Montano, Ralph S. Porter, F. C. 
Cole, Mabel C. Cole, Wm. C. Bryant, Charles E. Livingstone, 
Datu Piang, Datu Sinsoat, Frank J. Bunleavy, Martin Ortnoste, 
William K W. McKinley, 11. O. Beyer, Frank W Carpenter, 
Capt. I. B. Edwards, and others. 

62. Bukidnon Proouice 

(No tektitea or prc-Porcelain-Age archaeological finds definitely 
reported, although it is possible that the interesting barkeloth 
beater discussed under Misamis Province may have actually 
been found in what is now Bukidnon territory. The early 
Jesuit Fathers referred to the Bukidnon people as “Monteses" 
and had dealings with them from a very early period. Search 
should be made in the writings of Colin, Combds, and others, 
for data on early finds, customs, and pre-Spanish survivals.) 

Porcelain-Age finds and sumvals . — Two inland caves were ex- 
plored by Dr. Carl Guthe about 1923, but he gives no data as 
to the results. They may be the same caves explored at a 
still earlier date by Dean C. Worcester— of which a number 
of interesting photographs formerly existed in the Bureau of 
Science Collection. The photographs, of which I have still some 
pnnts, clearly indicate good quality broken ceramic wares 
of the 16th and 16th centuries only. The location of these 
caves 16 bomowhcre near Maluko, not far from the Misa- 
mis-Bukidnon road. 

In May, 1933, E. D. Hester obtained four large stoneware 
jars from Bukidnons living along the roadway from Maluko 
to Malaybalay. Two proved to be Spanish-period pieces of the 
18th century; but the other two are interesting middle or 
Late Ming pieces of the 16th or beginning 17^ centuries. 
They are probably true heirloom pieces preserved among the 
Bukidnons as ceremonial wine-j’ars, in the same manner as the 
numerous old jars of the Mountain Province peoples. 

Races Ranch finds.— Some of the finest ceramic pieces ob- 
tained from the entire Central Mindanao area have been found 
on or near the Roccs cattle ranch, along the Bukidnon-Cota- 
bato borderline. A good many of the pieces were accidentally 
excavated by workmen on the ranch, or by local settlers in 
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the vicinity, and they were collected for Bafael Roeea and 
aome of hia frienda by the ranch foreman. I exanuned moat 
of theae piecea in Manila in 1032, for Mr. Bocea, who then 
had the intention of preaentiiur two or three of the beat apee- 
imena to Governor-General Theodore Booaevelt, who waa about 
to leave the Philippinea. The piecea retained by Mr. Bocea 
were all dcatroyed during the war, although aome few apee- 
imena in the handa of other peraona may have survived. 

My examination indicated that the material from this area 
is all Late Yuan and very Early Ming, no piece being earlier 
than the 14th century, and none later than the middle 15th. 
One very fine large blue-and-white dish (14 inches wide) was 
of the special “red-bottomed" type; while another (nearly 16 
inches wide) was covered w’lth a strangely unique design 
under a thick greenish and bubbly glaze. I believe that both 
of these special types are of the 14th century. (The number 
and character of the pieces found indicate that this whole 
area should be systematiMlly explored in the future. It lies 
in the upper Pulangi River Valley, about 50 kilometers north 
of Fort Pikit, Cotabato Province, from which area very aimilar 
material has already been described.) 

Workers . — (As indicated in the preceding items.) Also Manuel 
Fortich, W. F. Hale, W. C. Bryant, John M. Garvan, Ricardo 
C. Galang, Jos4 Sanvictorea, Mabel (kiok Cole, and others. 

62. Misamis Province (old boundaries ) . (now Oriental and Occidental 

Jtfisamis Provinces, excluding Camtgutn Island) : 

(Eastern Misaniis, or Misainis proper, is n narrow coastal strip 
lying between the sea and the northern edge of the Bukidnon 
plateau. In our present study, western Misanus will be 
considered as covering only the narrow coastal stnp lying to 
the west of Iligan and Panguil Bays. For political reasons, 
large sections of the tiiinly inhabited mountain hinterland, 
lying back of the coastal strips, have recently been transferred 
from Bukidnon and Zamboanga to Oriental and Occidental 
Misamis; but cthnographically and archaeologically they still 
belong to the original provinces, and will be so considered 
m the present paper. The Dapitan-Dipolog district will also 
be considered under Zamboanga Province, for historical rea- 
sons; although, having long been populated by Visayans, their 
transfer to Western Misamis is more justifiable.) 

Stone-Age remains , — No tektites or certain pre-Neolithic finds 
have been recorded, the flint microliths found by Fr. Ewing 
being probably Neolithic in point of actual manufacture, al- 
though resembling Mesolithic forms. 

The oldest Neolithic find was made in eastern Misamis, and 
dates back to April 14, 1839, when Procopio Alcantara pre- 
sented to the museum of the old Ateneo de Manila a remarkably 
perfect specimen of a Middle or Late Neolithic horned bark- 
eloth beater, which he stated to have been found in use as 
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an idol or sacred image among the pagan Bukidnons of the 
Tagoloon area. He stated further that they called it Tigboe, 
and believed that it had fallen from the sky. 

This instrument is a combination beater and printer, and 
I had it carefully photographed in four positions and measured, 
in the early 19208. This was fortunate, as the specimen was 
later lost in the Ateneo fire. The material was a porphyrytic 
andesite. 

At least two other finds of Neolithic adzes have been re- 
ported by University students coming from eastern Hisanus, 
but I have not been able to examine either specimen. 

Metal-Age eurvivah . — The presence of certain curious beads and 
other ornaments among the pagan Subanuns in the mountains 
of western Hisamis was reported to me prior to 1018 by Eme- 
terio Boa and other University students, and later a few 
specimens were brought to Manila. Unfortunately, all of this 
material was destroyed during the war, but if my recollection 
is correct there were several important Iron-Age types among 
the lot. The Subanuns believed that they had fallen from 
the sky — ^which usually means that they were found washing 
out from ancient burial places on traditionally uninhabited 
hill-sides. 

Poreeknn-Age finds and survivals — Doctor Guthc did no work in 
Misanus proper, his only important find having been on Ca- 
miguin Island. The Hester Collection also has no pieces from 
Misamis Province. 

Hy General Philippine Collection has several fairly good 
pieces from western Misamis, but all except one important 
find are lacking in site data. The one known site is in a 
small barrio just back of Jimenez, from which I have one good 
16th century blue-and-whito jar. This area must contain a 
number of burials, as more than 20 ceramic pieces are said 
to have been excavated there (a majority of which were 16th 
and 16th century blue-and whites). Most of the specimens 
went into the hands of private collectors in either Cebu or 
Zamboanga; and it is likely that the greater part of them 
were destroyed during the war. The original finds were made 
in 1932 

Shortly before the war I received some notes from mv for- 
mer student and collector, Pedro Abella, relating to an interest- 
ing new find of some 16 or more pre-Spanish ceramic pieces 
and other specimens made near the sonthem border of Misamis 
Occidental. The letter contained details of the site, and other 
data, but it has either been lost or mislaid during the war 
period and cannot now bo located. (If found, the data will 
be included in the Appendix to the present paper.) 

Workers . — (As indicated in the preceding items.) Also Ramon 
J. Capistrano, JosS V. Neri, Pr. J. Franklin Ewing, Pr. Jaime 
Neri, former Senators Artadi and Ozamis, and Manuel Portich. 
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68. Lmao Provinee: 

(No pre-Porcdain-Age remains actually found, but Bronze- and 
Iron-Age survivals numerous, indicating strong probability that 
sites could be located if systematically searched for. Porcelain- 
Age remains numerous, but most finds so far purely accidental. 
As with Magpndanao, historical records of the Lake Lanao 
region go back well into pre-Spanish times. The area is re- 
ferred to in 14th century records as Malano, and it was one 
of the strong seats of Madjapahit culture. The region has 
highly developed metal-working art that shows much evidence 
of contact with Java, Sumatra, and India; while certain other 
culture features indicate ancient Chinese and Japanese in- 
fluences. The defensive armor of the Lanao warrior shows 
a notable mixture of Japanese influence with 16th century 
Spanish; and other interesting similar items migdit be noted.) 

Poreelain-Age finds and heirloom survivals . — Doctor Guthe did 
no work in Lanao; but the Hester Collection, the Babcock and 
Hugo Miller Collections, and my own General Philippine Col- 
lection all contain a considerable number of Lanao specimens — 
both from accidental excavations, and in the way of heirloom 
specimens. Those that 1 have seen are mostly 16th and 16ih 
century Chinese blue-and-whites, with a few overglazed poly- 
chromes, and a fair number of the later Sawankhalok wares 
from the Satchanalai kilns. In addition to ceramic specimens, 
there are a number of gold, silver, and bronze buckles, pend- 
ants, rings, and other ornamental objects, some of which may 
be pre-Spanish; particularly in my own collection (but many 
were stolen during the war). 

The only midden site yet reported is one found in June, 
1928, by Ifor B. Powell, just back of the cotta of the Sultan 
of Mulundu. Moat of the midden fragments brought in are 
early Spanish period, but from 10 to 16 per cent are pre- 
Spanish and seem to indicate an old settlement in this vicinity. 

One interesting feature of the Lanao Middle Ming porcelains 
is the presence of an unusually large number of pieces with 
“fish-scale” or “dragon-scale" designs in a rich dark violet-blue, 
apparently all of the Cbia C%ing period. The correspondence 
with the Inalsan Site in Rizal Province is quite notable. 

Historical records of pre-Spanish date , — ^The genealogies and 
other documents in Dr. N. M. Saleeby's “Moro Studies,” and 
certain Spanish documents reproduced in my “Moro Bthno- 
graphic Senes” or cited by Colin or Combra (Pastells und 
l^tena editions, respectively), contain important data on early 
Lanao history, (Addition^ material of this sort should be 
sought in Lanao, if any is still obtainable.) 

Workers. — (As indicated in the preceding items.) Also A. 
Henry Savage-Landor, F. H. Sawyer, Dean C. Worcester, 
Charles Winslow Hlliott, H. O. Beyer, Frank C. Laubach, Hila- 
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rio Moncado, G. V. Sumner, Jr., H. Hossfeld, Superintendent 
Kuder, and others. 

€4. Zambouvpa Pcmwtula and Province (excluding Banian Island} 

Stone-Age remains . — No tektites or other pre>Neolithic finds, 
except a considerable number of mieroliths located by Frs. 
J. Franklin Ewing and Jaime Nen, and these seem most likely 
to be of Neolithic manufacture although possibly Mesolithic. 
All of this material was destroyed during the war, in 1942, 
except one flint microlith sent me as a sample by Fr. Ewing 
in 1941. The latter wrote me that obsidian mieroliths had 
been found — ^but if the sample sent was representative, the 
matenai was actually translucent flint. (So far, no obsidian 
has been found south of Luzon, except a single specimen from 
Panay which may have been transported.) 

While studying the Subanuns in 1909-1910, Emerson B 
Chnstie found several Late Neolithic adzes and chisels in use 
as charms by the medicine-men, chiefly in the Sindafigan Bay 
area. One of these specimens is still in the Institute Collec- 
tion, while two others were destroyed at the Bureau of Science 
during the war — but I still have photographs of all of them 
One has been damaged by subsequent use as a sharpemng 
stone, but all are clearly plain-backed forms of well-known 
early Late Neolithic types. 

Bronze- and Iron-Age survivals . — No actual finds of Bronze- or 
Iron-Age sites have been reported, but many important sur- 
vivals of these cultures exist among both the Moros and the 
pagan Subanuns- - ard it is probable that sites could be found 
by systematic search. (Fr. Ewing found what he considered 
to be a possible Iron- Age site somewhere back of Sindafigan 
Bay; but us lioth specimens and notes were lust during the 
war, and as I saw none of the materia), nothing further can 
be included here.) 

Porcelain-Age finds and survivals, xn general . — Many finds have 
been made in the Zamboanga Peninsula during the past half 
century, some by trained explorers and others accidentally 
The more extensive finds have been made in four principal 
areas, which will later be discussed separately: (a) the Dapitan- 
Dipolog area at the northern comer of the Peninsula; (6) the 
narrow part of the Pemnsula, a little to the north of Zam- 
boanga City; (c) the Sindafigan Bay region; and (d) the 
Margosatubig-Malangas region. 

In addition to the above four areas, accidental finds have 
been made in a number of places, but concerning most of 
them we have no adequate records. Miners working placer 
deposits have found interesting gold beads, of the same types 
as the 12th century finds at Paracale and in the Shauger Site 
in Samar, in at least two localities. The site notes and one 
photograph were lost during the war, but the gold beads were 
mostly taken to the United States by two of the American 
miners employed on the work. 
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Dr. Carl Guthe lists five eaves, five buriaI*{rrounda, six in- 
dividoal land-bunals or graves, and eight miscellaneous or 
doubtful sites, explored under his direction in Zamboanga and 
Basilan combined, but gives no further data on the Zamboanga 
finds. (The full records are doubtless in the Michigan Mu- 
seum.) His Basilan finds, will be discussed under No. 65 be- 
low. 

Frederick L, Worcester, of Zamboanga, prior to the war pos- 
sessed a very fine collection of celadons and other pre-Spanish 
ceramic pieces, a number of which were found in the Zam- 
boanga Peninsula — although a majority came from Sulu, Cebu, 
and elsewhere. Must of the collection was destroyed or looted 
during. the war, and no records remain of the original sites, 
where known. His finds on Basilan will be discussed later. 

The Hester Collection contains no specimens from either 
Zamboanga or Basilan, and roy General Philippine Collection 
contains only a few, without significant data. 

(a) Finds in the Dapitan-lhpolog area , — The first to explore the 
burial-caves and land-burials of the Dapitan area were Fr. 
Francisco Sanchez and Dr. Josd Rizal, during the latter’s 
exile there, in 1894. Among other objects, some interesting 
gold jewelry of the 14th or 15th century (wrongly interpreted 
as early Christian) was excavated on a hill reputed to be 
haunted by spirits of the ancient inhabitants. One of the 
rings (illustiatcd by Craig) is almost identical with the San 
Felipe Neri and Ormoc specimens previously described. 

However, the first systematic examination of this area was 
carried out m 1906 (February-April) by Emerson B. Christie, 
for the old Division of Ethnology and Philippine Museum. Alto- 
gether, he examined some 18 diiTerent caves and burial-places, 
at several localities in the Dapitan and llaya districts; and 
brougi't together the most extensive archaeological collection 
ever made in the Philippines prior to 1922 — except for the 
work of Marche in Marinduque in 1881. In 1022 I gave Dr. 
Carl Guthe a copy of Christie’s detailed report, and during 
the following two years he re-visited a number of the prin- 
cipal caves, etc., and removed a considerable part of the ma- 
terial that Christie had not taken. Some of the sites were 
again visited in 1940-1941 by Frs Ewing and Ncn, but little 
was left to remove. 

Christie’s collections were all deposited in the old Philip- 
pine Museum, and contained a groat variety of material in- 
cluding a number of very interesting gold ornaments. Some 
of the large black burial-jars and fragments are still left 
in the National Museum, but the greater part of the col- 
lection (including all of the ornaments and smaller speci- 
mens) was destroyed or lost during the war. No photo- 
graphs exist, except of some of the jars. However, I 
examined all of it, at various times in the past, and can 
say definitely that at least 95 per cent of the material was 
of the 14th and 15th centuries, and the earliest specimens 
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found were of Yuan date. Some good Sawankhalok and 
Southeast Asia ceramic pieces existed, although at least 80 
per cent of the ceramic material was of Chinese origin. No 
liner black burial-jars have smee been obtained from any 
other locality. A considerable number of metal objects ex- 
isted — mostly iron weapons and tools, but including also ob- 
jects of copper, bronze, brass, lead, and other material, as well 
as gold and silver ornaments. Only a few beads were found 
but some are of interesting types. 

The following specific sites are described m Christie’s 
report: 

(1) A small cave on the lower slopes of the hill which 

rises just to the north of Dapitan; contained only 
bones, much disintegrated. 

(2) A cave on the lower slopes of the hill called Limanon, 

about 6 miles from No. 1; containing a great quan- 
tity of ceramic fragments, jars, etc., as well as some 
skeletal material and many filed teeth. 

(3) A small cave adjoining No. 2, and an excavated talus 

slope both gave interesting results; additional ce- 
ramic material, broken shell bracelets, and metal 
objects (including two arrowheads) were found. 

(4) A large midden site on top of Limanon hill; much ceram- 

ic material found (both imported porcelains and na- 
tive pottery), resembling that from the caves. 

(6) A burial-cave in the sheer face of the cliff facing toward 
Dapitan, on Limanon hill. (Christie failed to get into 
it, but Doctor Guthe successfully explored it in 1923- 
1924.) 

(6) A small burial-cave about 20 minutes walk from the 

barrio of liaya; bones, ceramic fragments, and one cy- 
lindrical gold bead were found. 

(7) A roek-shdter, a few meters away from No. 6, also con- 

tained bones, pottery, etc. The hill where these two 
sites are is called “Tapalun" by the natives. 

(8) A large hill called "Catalufigan", located about 46 mi- 

nutes canoe-trip down the river from Ilaya, and li 
to 2 hours climb inland by footpath; contains several 
empty caves near the foot of the hill, and a large bu- 
rial-cave several meters above the ground in the face 
of a steep cliff. This cave contained four or five large 
burial jars with one or more pieces broken out of the 
sides, and one of them was half filled with skeletal 
material. Many loose bones were scattered about the 
floor of the cave. A great number of stone, shell, 
and tortoise-shell bracelets were found; also a small 
round gold ornament and two gold caps for ear-plugs. 
Pottery fragments were very scarce, and no iron tools 
or weapons were seen. There were at least 60 to 60 
burials in this cave. Thirty of the best skulls were 
collected and shipped to Manila, with the most perfect 
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burial-jar and a cpnaiderable number of the braeeleita 
and other objects. The cave vraa very dry. 

(d) An old burial-nte at a place called “MarinhiV' in fhe 
Lubungan area, reached from Dapitan by banca up the 
Dicayo River; one bunal-cave at a place called '‘Tam- 
bay” on a creek of the same name; and three eaves, 
all in one hill, up the Siraan River vrhich flows into 
the Dicayo. 

In one of the Siraan caves a round gold ornament 
was found; also a considerable number of Jars and 
plates, a few of the latter being whole. Also many 
shell bracelets, etc. Only a few specimens from the 
Siraan caves were taken for shipment to Manila. 
<10) On the banks of the river above Duhinot, and of a small 
tributary, no less than five old burial places were 
found — four being eaves and one a rock-shelter or 
shelf in the face of a cliff. A number of large ear- 
ndian and agate beads, and two gold ornaments, were 
found in one of these eaves; and there was a great 
quantity of ceramic fragments in all of them. One jar 
was found still containing human remains and beads 
inside. It was ornamented with a dragon design. 

(11) At Manuksn, just beyond Funta Blanca, and within 

sound of the waves, a medium-sized cave was found 
containing a layer of ceramic fragments more than a 
foot deep, as well as many bones, etc. Little or 
nothing was taken from this cave, as the contents 
seemed similar to what had been already collected. 

(12) Several burial-caves were heard of, some distance up 

the Disacan, or Lisacan, River; but CHinstie failed 
to find them, as a recent smallpox epidemic in the 
vicinity had frightened the people and no guide 
would accompany him. 

(13) A cave on the Tangyan branch of the Disacan River 

was visited, but found to be empty. 

(14) Other caves were heard of in the Langatian subdistrict, 

but time was not available to visit any of them. 

Altogether, seven good gold ornaments were obtained on 
this trip. They included cylindrical beads, ring-money, in- 
cised earplug covers, and other objects. It is unfortunate that 
no proper photographs or drawings were made of them before 
they were lost — but they were ail of types since found in 
other Philippine burial-sites, although the detail of the de- 
signs may have been different. (Jesuit Fathers Obach and 
Jose Espafla assisted Christie with information.) 

(b) The area north of Zamboanga City . — ^The first good-sized 
collection from southern Zamboanga was secured for the old 
Philippine Museum through the interest of Governor Frank 
W. Carpenter and the late Juan Posadas, Jr., in 1919. 
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The Bite was an apparently undisturbed burial-cave, first 
discovered by accident in the latter part of May, 1019, in the 
Bitio of Manga, Belong barrio, about 7 kilometers from the 
seacoast. The cave was in a limestone hill, covered with trees 
and bushes, and the opening was about SiO feet above the sur- 
rounding flat land. The cave is very large, being nearly 200 
feet deep, with two main chambers and a thick layer of clay 
soil in .the bottom; part of the specimens found being ex- 
cavated from this clay floor. 

The original discovery was made by Pedro and Felipe Tar- 
roza, and a certain Rafael de Leon — Pedro’s house being only 
about 300 meters from Uie site. According to Mr. Posadas’ 
investigation, the following objects were found in the cave: 3 
glazed burial-jars, C small plates and saucers, 1 bowl, 1 por- 
celain tea-pot or water-vessel, 1 lot of beads (originally ap- 
parently all on one string), 1 piece of flat gold wire about 
i inch wide and a foot long, and a number of broken pieces 
of poicelain and pottery, and several whole and broken shell 
bracelets. Later investigation and partial excavation by Mr. 
Posadas brought to light 3 more large jars, 1 small jar, 6 
pieces of broken jars, 1 white stone artifact, and 2 pieces of 
copper or bronze. (Posadas’ work was on July 24, 1919.) 

None of the beads, bracelets, or gold wire, and four of the 
original small plates oi saucers, could be located by Mr. Po- 
sadas, as they had already been disposed of by the finders 
before his arrival. All of the other objects were shipped to 
the Philippine Museum at Manila, through Governor Car- 
penter. The original cave and two others that were found 
in Bolong bamo were ordered scaled by Mr. Posadas, to 
await further investigation by a competent man from Ma- 
nila, but, so far as I am aware, the investigation was never 
earned out. 

Most of these specimens were destroyed at the Bureau of 
Science during the war, but I still have photographs and 
descriptions of all the important ones. The full range of the 
site 18 from the late 13th to the early 15th century. Most 
of the jars and porcelain pieces are very Early Ming, but at 
least tliree of the jars are of a curious type with incised de- 
signs that seems to be definitely of Indo-Chma make (northern 
Annam'^) in the 13the oi 14th century. The fine celadon bowl 
and the two small blue-and.white plates (all found in perfect 
condition) are probably of the 14th century, or beginning 15th 
at the latest; and this seems a fair estimate for most of the 
other objects found in the site. 

The two bronze specimens are undoubtedly much corroded 
pieces of a large gong, and may have been used as a cover 
for one of the burial-jars, in the same fashion as found in 
several Basilan Island sites (see No. 66). 

(c) The SindafiSan Bay region . — During 1940-1941 Frs. J. 
Franklm Ewing and Jaime Neri explored a very interesting 
group of burial-caves in the region around SindafiSan Bay. 
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Collections were made from four of the caves, and shipped 
to Manila, but all were destroyed during the war, including, 
most unfortunately, all site records and field-labels as well. 
Fr, Ewing’s own notes were also lost in Mindanao, as well 
as the additional collections which he had stored there (chiefly 
in Dipolog and Cagayan de Misamis). I had examined all 
of the collections sent to Manila, however; but in the absence 
of the field-notes cannot now give the locabon of the caves. 
My notes on the first three caves were lost, and can only be 
restored partially from memory. The fouith cave, in a sitio 
called "Baluk,” was explored at a later date: and, fortunately, 
I kept an extra copy of tlie notes at the Institute, and thus 
will be able to describe it in some detail, below. 

As to the first three caves, I can only say that the remains 
consisted chiefly of a large and excellent collection of skeletal 
material associated with numerous large fragments of black 
and dark-brown burial-jars, very similar to those obtained by 
Christie from the Dapitan and Ilaya caves. Some porcelain 
pieces and fragments, rangfing from the 14th to the 16th cen- 
tury and chiefly of Chinese manufacture, were also found, 
in addition to a number of much corroded iron weapons and 
tools, and a few miscellaneous objects No gold or other 
metal ornaments, and only a few beads and broken shell 
ornaments, were found in the first three caves. 

The Baluk Site . — Although my notes do nut contain the 
exact location of this important fourth cave, it is known to 
lie several kilometers inland from Sindan^an Bay. In addi- 
tion to a considerable collection of skeletal material, the fol- 
lowing other objects were obtained: S flat gold disks, with 
incised designs, being caps from the ends of horn or hard- 
wood earplugs; 4 camelian and 11 glass or paste beads of 
various sizes and colors (nine of which were found with gold 
disks) ; 3 whole and 1 half-whole bronze or copper bracelets; 
14 whole shell bracelets (of four standard types and three 
sizes) ; 1 package of fragments of iron weapons and tools (rep- 
resenting at least six different specimens of different shapes) ; 
19 packages or pieces of black and brown glazed jar fragments 
(each from a different jar), all of Middle Ming types; 1 nearly 
whole Sawankhalok black-and-white round box, of a probable 
late 15th or early 16th century tyjic; and 15 pieces and large 
fragments of Chinese porcelain wares, all of late 15th or early 
16th century types. 

The obvious general conclusion from the above data is that 
the Baluk cave was chiefly used for burial purposes in the 
late 15th and early 16tih centuries. 

(d) The MaUtngan-Mwrgoeatubig region. In 1919 Mr. A. V. H. 
Hartendorp collected a number of specimens for me around 
the Margosatubig area, and in 1921 I personally collected 
midden fragments from three different sites near the Malangas 
coal mines, and near where the small mine railroad comes 
down to the landing-pier on the coast. All of these speei- 
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mens, includincr the field-labels and notes, were destroyed at 
217 Nebraska during the war. My present recollection is that 
practically all of the ceramic specimens were of Middle and 
Late Ming types; and I am quite certain that there were 
no pre-Ming specimens of any sort. 

Workers . — (As indicated under the preceding various items.) 

■ Also Carl H. Moore, J. Scott McCormick, Henry Neibert, Da^ 
Dakula, F. P. Williamson, C. J. T. Clarke, N. M. Saleeby, 
Awkasa Sampang, J. H. Hackett, and others. 

65. Baailan Island (part of Zamboanga Province) : 

Stone- Age rsTnains . — Doctor Guthe's collection contained one 
plain-backed early Late Neolithic adse, about 8 inches long and 
11 inches wide, made of a dark-grey slatelike material, found 
on Basilan. I have an accurate sketch of this specimen, 
which he sent to me in November, 1924. 

No other Stone-Age material from this Island has yet been 
reported. 

Possible Bronee- and Iron-Age survivals . — No actual finds of 
identifiable Metal-Age artifacts have been made, but interest- 
ing survivals among the Yakan Moros indicated that systematic 
search might very likely turn up true Bronze- or Iron-Age sites 
Certain old beads and other ornamental objects especially are 
of types that seem to go back at least to the Middle or Late 
Iron Age. 

Porcelain- Age sites and accidental finds . — The oldest known Ba- 
silan site is that discovered through accidental excavation, in 
1920, while a canal was being dug on the northwest side of 
the Island. The chief find was an extra-large glazed bunal- 
jar, of an unusual type, standing about a meter in height and 
4 meter in width. It was excavated from a depth of over a 
meter under the ground, and when found was covered by a 
large broken bronze gong or drum-head of a much-corroded 
and very early type. Several small ceramic pieces, some beads 
and other jewelry, and a number of fragments of much-disin- 
tegrated bones were found inside the Jar — but were all earned 
away by the workmen. The jar and gong were examined by 
me in Jolo, and were later acquired for the National Museum. 
The jar is a probable South China production, not later than 
the first half of the Ming penod and could be older. The 
gong IS probably a Sulu production of a still earlier date. 

Doctor Guthe’s finds . — ^While Doctor Guthe explored several 
Basilan sites, he has given us a description of only one. This 
IS described as a large burial-ground on the small island just 
off the southeastern point of Basilan. It was first visited by 
Dean C. Worcester, and later twice explored by Doctor Guthe. 
Most of the specimens were obtamod from the inhabitants of a 
village which now occupies the site — the specimens having 
been turned up in the course of house-building, gardening, and 
farming. The following material was derived from this site: 
29 green, 8 grey, and 6 white ceramic pieces; 7 brown-glazed 
pieces; 78 blue-and-white, 11 black-and-white, and 8 decorated 
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overslaze poIjrehroDie pi«e»i; 45 dark-gltused Jara; 1 ungrlazod 
atoneware, and 5 pieeea of native pottery; 3 apecimens of cop- 
per or bronze, and 1 of lead; 6 beads, X stone specimen, and 
4 of shell; 1 bone specimen, and 8 misceilaneous; or 217 speci- 
mens in all. 

The general conclusion from the above list is that the site 
IS basically 15th and 16th century, unless the monochromes 
and Sawankhalok black-and-white wares show 14th century 
types or earlier. This question can only be properly an- 
swered by examining the original material, now in the Michi- 
gan University Museum, or by visiting the site itself. It is 
obvious, from the quantity of material obtained, that a very 
large burial-ground exists in this locality — and it is probable 
that many other specimens could be obtained there by system- 
atic search. 

F. L. Woreeater^s finds . — While the Frederick L. Worcester 
Collection, in Zamboanga before the war, contained a number 
of interesting pieces resulting from the accidental finds on 
Basilan, it was not until 1987 that he found an actual undis- 
turbed site there. Having had his attention directed to certain 
accidental finds at Bohelebung, he set about exploring the im- 
mediate vicinity by a combined process of probing and excava- 
tion. A small midden-site was also located in the area, and a 
package of specimens sent to me at Manila for study and 
identification. By preliminary probing in the sand, several 
small whole pieces (all Chinese and native wares of the 16th 
century) were located and excavated; and at last, in April-May 
of that year, a complete jar-burial of an unusually good type 
was found. A full account of the excavation was sent to me 
by Mr. Worcester, and at a later date the complete contents 
of the jar-burial was determined to be late 16th or beginning 
17th century; but its contents were rather unusual, and are 
worthy of a brief description: one tall Middle Ming burial- 
jar, with six ears, and having an agong as cover; one medium- 
large polychrome plate of the Chia Ching period, dating be- 
tween 1630 and 1650; one blue-and-white medium-sized plate, 
with an ogee edge and a deer-pattern, of the Chia Ching pericd, 
c.1540-1560; one blue-and-white medium-large bowl of the Wan 
Id period, c.1580-1600; one small greyish-white dish. Wan Li 
type, c.lSSO-1600; three bronze, or brass jingle-bells; four 
copper and base-metal rings; four corroded and acid-etehid 
shell bracelets; two human teeth and one small toe-bone (other 
bones being completely pulverized) ; seven Chinese copper, 
bronze, and brass cash (all Ming; three having identifiable 
dates as Hung Wu, Yung Lo, and Chia Ching) ; and finally a 
large quantity of glass, stone, and metal beads, probably orig- 
inally forming one or two necklaces and two bead-bracelets. 
Among the metal beads several were gold, of very interesting 
types— one being a decorated cylinder, and the others round. 

When the jar was unpacked, the following order of contents 
was found: The four dishes were nested together on top. 
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directly under the agongr eover; and next came two akullg 
and a great mixture of partly pulverized bone-fragments. Tne 
bottom third was filled with sand, in which the beads, bracelets, 
bells, and other small objects were found imbedded. 

Two other similar Jars were unearthed by Panglima Jala- 
ha — all of them being apparently of contemporary date, and 
being buried fairly close together. One of the Jalaha jars also 
contained gold beads, as well as glass and stone ones of the 
same types as those in the Worcester jar. It is obvious that 
these burials were made around the end of the 16th century, 
but before any European influence had affected the area. It is 
unfortunate ^at the contents of the Worcester jar were not 
properly photographed or sketched, as some of the bead types 
were quite unique, and it is believed that all were destroyed or 
looted during the war. All that now survives is a small but 
good photograph of the jar itself, and the agong cover, sent 
to me by Mr. Worcester in June, 1937, at the time I examined 
the contents. (The site should be further explored.) 

Workers — (As indicated in the preceding items.) Also N. M. 
Saleeby, John H. Whitaker, D. C. Beebe, J. R. Mahoney, Pedro 
Cuevas, H. 0. Beyer, William Crosby, Francis L. Link, and 
others 

66. Joh (or Sulu) Island (part of Sula Province) including Panputo- 
ran, Pata Capual, etc.) ‘ 

(The Sulu Sultanate historically includes three principal parts: 
1. Sulu Island proper — called Sulug or Su’ug by the Moros, 
and known to the Spaniards as Xolo or Jolo — ^which is the sub- 
ject of the present section, including several adjacent smaller 
islands. 2 The remainder of the Sulu Archipelago, to be 
considered under No. 67, below. 3. The greater part of British 
North Borneo, anciently known as the “Kingdom of Saba’’; 
to be considered under No. 68, below. 

The earliest Philippine historical and protohistoncal records 
yet knovm come from Sulu, and go back at least to the 10th 
century if not before. However, the Island has frequently 
been devastated by bitter wars, and ancient records have been 
destroyed time and again — and it is here that historical ar- 
chaeology plays a most important part in restoring lost data 
Something has been done already, along these lines, but there 
is room for a great deal more of systematic work and patient 
research, which as yet has been carried out only very sporadi- 
cally.) 

Stone~Age remains — No pre-Neolithic material has yet been re- 
ported. Neolithic adzes have been seen by Link and Taylor 
in possession of several Moros, in the interior of Sulu Island. 
An extra-large adze made of polished black homrock or fine- 
gndned basalt, measuring about 10 inches long by SI inches 
■wide at the blade, was examined and sketched by John M. 
Garvan on Pafij^taran Island in April, 1924. It was in the 
possession of a certain Abdur-Rajak, who was residing in the 
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house of Maharajah Lapingr of Pangutaran. Laping states 
that it is a true “lightning tongue," and was originaUy found at 
the foot of a tree from which the bark had been stripped by 
lightning. He further states that on Jolo Island there are 
other similar specimens, but of different sizes, shapes, and 
colors. 

This Pari£:utaran specimen is normal except for two project- 
ing knobs, one on each side of the butt, like some Chinese jade- 
adzes that I have seen. While this shape is well-known from 
certain early Chinese sites, this is the only specimen yet known 
from the Philippines. 

Brovze- and Iron-Age mrvivala . — No true Bronze-Age or Early 
Iron-Age sites have yet been located in Sulu, but it is believed 
that systematic work would uncover such sites. Cultural sur- 
vivals in certain areas are very deftnite, pointing toward the 
original existence of such cultures in the Island. Late Iron- 
Age remains have been found by Roth, in ceilain areas, mixed 
with the earliest Porcelain- Age remains. It is also possible 
that n true Iron-Age site, unmixed with later remains, exists 
near the former Constabulary barracks in Jolo town. These 
romniiis will all be discussed in connection with our review 
of Porcelain-Age sites. The late Capt. F. G. Roth carried 
out the most systematic work yet attempted on Jolo Island, 
but his activities were limited by administrative duties and 
the lack of properly trained assistants. 

Porrelatn-Age sites and eoUectums . — ^The earliest and largest cera- 
mic collection in Sulu prior to the war was that belonging 
to Mrs Caroline S. Spencer and kept in her home at Indnnan 
It is believed to have cither been entirely destroyed or earned 
sway by looters during the war. The original collection con- 
sisted of several hundred pieces, of which nearly half were 
excavated pre-Spanish grave-pieces while the remainder were 
mostly heirloom specimens of Spanish-period dates, obtained 
from Moro homes. A considerable part of the collection was 
made prior to 1920, and practically all of it prior to 1032; but 
Mrs. Spencer kept few records except dates and the names of 
the persons from whom she obtain^ her material. Utilizing 
this list, Captain Roth in 1934 was able to recover much of 
the original site-data — and this will be incorporated in the 
discussion of the sites which he himself explored. 

Doctor Gnthe’s collection from Sulu was made for him by 
the Panglima Sabudin, working under the direction of F. L. 
Worcester, including some material from other Moro collectors. 
The records kept were subject to the usual limitations of this 
kind of collecting. Most of the specimens were obtained by a 
house to house search in the interior of the Island; and the 
total collected is listed as follows: 45 green, 1C grey, 9 white, 
and 24 brown monochrome pieces; 23 blue-and-white, 7 black- 
and-white, and 6 overgraze decorated polychrome pieces; 20 
dark-glazed stoneware jars; and 14 miscellaneous ceramic 
pieces (mostly modem); 1 iron, 4 copper or brass, and 1 
idass; or a total of 170 specimens in all. 
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The Hester Collection contains a few general specimens from 
Jolo Island (partly obtained from Mrs. Spencer) with site- 
data — recorded as follows: 1 Sawankhalok Jarlet of bluish- 
green celadon (14th century), a gift from Mrs. Spencer, ong^ 
inally found, with several o^er good specimens, in an acciden- 
tally excavated 14th or 15th century pre-Islamic grave near 
Bilaan, Jolo Island, in 1981, and 5 other ceramic pieces, from 
various parts of Jolo Island, without trustworthy site records. 

The Roth Sites . — Altogether 16 specific sites were explored 
on Jolo Island by the late Capt. F. G. Roth in 1934-1935, or 
were found by one of his assistants at a later date (as indi- 
cated in the text). The field-work was all done by Captain 
Both and his assistants, with the aid of oral and written sug- 
gestions from myself; a considerable part of the expense was 
paid by Mr. E. D. Hester, who received a number of the whole 
pieces found; while the working up of the entire collection 
was carried out by me, and the midden material and most 
of the nonceramic artifacts were deposited in the University 
collection. The characteristics of the 16 sites will be listed 
separately, in brief form, as follows: 

Sulu Site 1 . — An area known as "Sapa Lawakan,” running 
along both sides of the Taglibi-Tiptipon Road, near Km. 
21. The road cuts through a rather extensive burial- 
ground, which first drew attention to the site. Later, 
extensive midden deposits were found also. A large col- 
lection was made, consisting of whole and broken ceramic 
pieces from the burial-site; many iron weapons and tools; 
one iron coin of the special Sulu type (see Site 9) ; a few 
ornamental objects; some interesting decorated native 
pottery; and, finally, a large quantity of midden frag- 
ments of many varieties. Conclusions from the story 
told by the material found are as follows: The site was 
first occupied by a 13th and 14th century village and 
burial-ground, which came to a complete end with the 
entry of Islam in the early 16th century. After an 
interval of a generation or two, a new and larger vO- 
lage grew wittiin the area, in the 15th and 16th cen- 
turies, which village apparently received no Siamese or 
Indo-China wares at all, probably due to being dominated 
by a Mohammedan culture-group. (For location of all 
Jolo Island sites, see fig. 2.) 

Sulu Site S. — This site, also found during the construction 
of the Taglibi-Tiptipon Road, is located between Km, 24 
and 25 in front of the place known as “Bud Timbuk"; 
and it is located on a gently sloping hillside, a short dis- 
tance from a fine natural spring in a ravine. A midden 
deposit was first cut into, at a depth between a half and 
one meter, where a layer of common red pottery mixed 
with a few 16th century porcelain fragments begins. 
Some late Sawankhalok fragments were present, but no 
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blaek-and'White wares of the Sukhotai type. Graves 
were next cut into, and three whole pieces (all of the 
14th or beginning 16th century) in the Hester Col- 
lection came from there. One is a typical Sawankhalok 
celadon bowl, one a good “red-bottomed" piece, and the 
other a 14th century Yuan saucer. A nearby field was 
found to contain a village midden of somewhat later 
date— -basically late 15th and early 16th century. Thus 
this area contained two ancient villages — one pre-Islam 
and the other of the Mohammedan period. 

Sutu Sitea 3 and 4- — Site S, or “Bud Kapok,’* and Site 4, 
known as “Timaho” or “Tubig-Timaho,” are either 
very close together or possibly may be essentially the 
same site. Both obtained a number of good pieces 
from the site itself, and also a number of good pieces 
from the same area acquired through Mrs. Spencer. 
The area is located about half a kilometer from the 
beach between Tandu-Pugad and Siunugan. The pieces 
were originally accidentally excavated by Ambutu Balu 
and Hassan of Tarawi, while planting bananas, before 
Roth visited the site. The total number of pieces from 
this area is very considerable — ^the Hester Collection 
having 27 pieces, Roth 3, and myself 15 damaged pieces. 
Of the total of 46, 24 are definitely Chinese, 11 Indo- 
China, 6 Sawankhalok, and 4 of uncertain provenance 
Among Mrs. Spencer’s specimens from this area, at least 
half are of Indo-China wares. The great majority are 
pretty definitely of the 13th and the 14th century; but 
there is a small group of the late 15th and early 16th 
century Chinese wares that seem to clearly indicate 
that one part of the site contains a burial-ground of 
later date than (be original large village of Yuan 
times. The later and small village was of the Moham- 
medan period. 

Sulu Sitea 5 and 6. — Site 5, “Luas," and Site C, “Labuan," 
are both located on the area known as “Tuan Usman’s 
Farm,’’ and can best be discussed together — although the 
two sites diifer in date and characteristics of the mate- 
rial. Site 5 is definitely of the Mohammedan period, 
containing beautiful Ming thick-glazed celadons, blue- 
and-white wares, and typical Middle Ming jar-frag- 
nicnts, with no Siamese or other Southeast Asia wares 
at all. On the other hand. Site 6 contains mostly Yuan 
and very early Ming wares, plus two Tndo-China and 
three early Sawankhalok celadons, all of prc-Islamic 
types and dates. However, it is of the last phase of 
the pre-Islamic period which contains the iron coins 
of the early 1 5th century, since some of these are de- 
finitely present (see notes on Site 9). 

Sutu Site 7 . — This interesting site, known as “I^ium Sua,’’ 
includes two areas called “Sakilan’s Farm’’ and “Chad’s 
Farm.” In some ways this area differs from all other 
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Sulu Bites; but this seems at least partly due to its 
having been occupied longer and more continuously than 
most of the others. Some 12 whole or nearly whole 
pieces were obtained here, of which one-third are Chi- 
nese, one-third Indo-Chinese, and the remaining third 
Sawankhalolc celadon, all appearing to be pre-Islamic 
in type and date, but mostly of the later phase. 

The large collection of midden material, however, 
tells a different story. Only 40 per cent is Sawankhalok 
and pre-Islamic Chinese, and SO per cent 15th and 16th 
century Chinese, while the remaimng 30 per cent is 
of the Spanish period. This seems to indicate a coiitin- 
uuus Milage luhabitatiun from the late 13th century 
down to modern times, with perhaps a brief interrup- 
tion in the middle 15th century (the 1430-1450 switch 
to Islam). However, since the burial site is wholly 
pre-Islam, it seems likely that after the middle 16th 
century the dead were buried elsewhere, or without the 
usual giave furniture of ceiamic wares, ornaments, weap- 
ons, and other objects. 

Study of Sites 1 to 7 indicates that most of the pre 
Islamic trade and commerce with foreigpi lands came to 
the north side of Jolo Island until Islam entered there 
and put a stop to it. On the other hand, the south 
side of the Island seems to have resisted Islam the 
longest, and to have gone on trading with Siam and 
Indo-China for a generation or two longer than the 
north Side. 

The hiatus in our sites always occurs between 1380 
and 1450, and it seems that this 70-year period covers 
the time during which Islamic influence was slowlj 
spreading over Sulu. Daring the first half of this 
period the hiatus is chiefly apparent on the north side 
of the Island; while during the last half (1420 to 1460 
especially), it is chiefly apparent on the south side 
It was during this period that what we call the “inter- 
mediate type” of Sawankhalok wares came in, and their 
presence or absence in a site is a remarkably accurate 
date index to the spread of Islamic influence. (Trade 
with Siam was apparently stopped as soon as Islam 
became dominant m a community; and it was not re- 
newed again until the late Satchanalai period.) 

Sulu Stte S — A small site, known as “Bud Laba,” where 
about a dozen whole or damaged ceramic pieces have 
been accidentally excavated while replanting a banana- 
grove destroyed by the 1932 hurricane. All of the pieces 
that I have seen are of the ISth or the 14th century 
and no post- Yuan wares are known to have been found 
there. (The site offers an interesting place for farther 
exploration.) 

Sulu Stte 9 — This site, known as “Tubig Jaikah,” is one 
of the most interesting yet found in Sulu, but has 
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been very little explored in proportion to its importance. 
The three lota of material that Captain Roth obtained 
from different parts of the site all acem to show dif- 
ferent dates. The first and oldest lot, found while plant- 
ing bananas along one side of the area, contains two 
whole Chinese larlets of a very early type (probably 
not later than the 12th century) . Captain i^th gathered 
a small quantity of midden material, partly from the 
deep holes where the banana-planting was done and 
partly from shallow cultivation near the surface. The 
older midden material from the holes is definitely pre- 
Islamic and with it were found 13 iron coins of the 
usual Sulu early 16th century type as well as some Indo- 
China fragments and other 14th century wares. Also 
some good native pottery of the decorated type. The 
surface material contained 16th and 16th century Chinese 
wares, and some Spanish-period fragments as well. 

From the total material, it seems likely that three dif- 
ferent communities existed in this area in the past— one 
early Sung, another covering the 14th and early 16th 
centuries, and ' a final Islamic-period community befrin- 
ning in the late 16th or early 16th century and lasting 
well down through the Spanish period until relatively 
modern times. 

Perhaps the most interesting objects found here arc 
the old Sulu coins, and aa this is the last site where 
any considerable number were found, they will be dis- 
cussed briefly. After much careful study of the avail- 
able material and its history, I prepared in 1938 a short 
paper on Sulu coinage. A few of the conclusions on 
the pro-Spanish material will be set down here: 

The ancient coinage so far recovered from pre-Islunuc 
gtaves IS all of iron, and naturally mostly so badlv 
rusted that the characters and designs arc no longer 
distinguishable. The general appearance is almost the 
same as the typical Chinese “cash,” with a square hole 
in the center. All of the specimens so far found have 
come from 15th century graves, and probably entirely 
from the first half of that century. They are known 
as kumnpbaai by the Moros, who say that they arc 
plowed up from time to time in their fields, and who 
believe that they were made and used by their remote 
ancestors. They are said to be found with greatest 
frequency in southeast Sulu and in the Kulay-Kultv 
area, although Roth found them only in Sites 1, 5, 
and 9. Even tradition makes them pre-Islam — from a 
time when the Sulus still ate pork and other now-pro- 
hibited foods — and for this reason they call them by 
a different name from the coinage of the Mohammedan 
period, which is known as kwnngpiria. The later ooins 
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are also plowed up in the Adds, but they are smaller 
and are always of copper, bronse, or tin. 

The evidence brought out in my paper indicates that 
the Sulu iron coinafie dates from around 1420 A. D., 
and a little after — ^just subsequent to the return of the 
three Sulu rulers who visited the Court of China in 
1417. Among the gifts which the three rulers (or 
high ambassadors) are said to have received at the 
Chinese Court were 2,000 strings of cash each — and it 
seems likely that after their return to Sulu they wanted 
something of the same sort themselves. As iron was 
the only metal of which they had any great quantity, 
iron coins, closely resembling the Chinese copper cash 
but bearing Indo-Malayan characters and designs, were 
cast in the local smithies. How long this local coinage 
lasted it is not possible to say with certainty, but it 
seems most likely that it died out with the introduction 
of Islam around 1430, or shortly thereafter. Relations 
with Malacca replaced those wi^ China and Java, and 
a whole new political set-up came into being. (It is 
interesting to see how closely Chinese historical rec- 
ords fit in with our actual archaeological findings in 
Sulu, as well as in other parts of the Phihppines.) 

Sulu Sites 10 and 11 . — Site 10 covers the former Con- 
stabulary grounds at Parang; while Site 11 covers the 
similar grounds at the Asturias barracks near Jolo 
They are combined here for the reason that they both 
contain chiefly decorated native pottery of a special 
type, obtained from excavations made for building and 
drainage activities around the parade grounds. At Site 
11 only one porcelain fragment was found, and this 
proved to be very «irly Ming; but at Site 10 a consider- 
able quantity of porcelain and stoneware fragments 
were obtained — ^practically all of the 14th and begin- 
ning of the 16th century. The latter site ends with 
the appearance of the "intermediate type” of Sawan- 
khalok wares; in ottier words, it comes to an end with 
the appearance of Islamic influence. A burial-site also 
existed at Site 10, and one good Sawankhalok green 
celadon deep dish of fine quality was excavated there 
as well as the broken fragments of an original whole 
"red-bottomed” dish of good quality. The decorated 
native pottery is of special interest, and has been dis- 
cussed elsewhere. 

Sulu Site IS . — This site includes a number of small areas 
in the Patikul District, to the northeast of Jolo town, 
in the northernmost bulge of the Island. From one 
ares, known as the "Pandmg Site,” in Lati barrio, two 
brown-glazed stoneware jars of early Ming types were 
obtained, as well as a still older unglazed jar that 
may be Yuan. Another area, known as "Takas Bnnka 
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OgKon,'* near Mt. Takas, a little to the south of Psti> 
kul town, produced a small but interesting lot of late 
pre-Islam midden material. The other Site 12 lots seem 
to be from small and unimportant areas. 

Suhi Site JJ.— This site, known as “Bud Tuka^,” covers 
an important area surrounding Mt. Tukay, a short dis- 
tance to the northeast of Parang. The part of the 
site explored by Captain Roth seems to lie only on 
the soutti slope of the mountain towards the sea (al- 
though a considerable distance from it). Four whole or 
damaged ceramic pieces were sent to me from this site, 
while Heater had eight more, and Roth kept one good 
piece for himself. All 13 pieces are either Yuan or very 
early Ming, and have evidently come from pre-Islamic 
graves. They present no umque or special character- 
istics. (This area and other parts of Bud Tukay should 
be more carefully investigated.) 

Sulu Site H . — Midden material from Indanan town (part- 
ly collected by Roth and partly by myself during one 
brief visit) ; so far mostly Late Ming and early Spanish 
period fragments were found. (But later the nearby 
Langpas Site was located; see No. 16, below.) 

Su{u Site IS . — This site, known as “Bud Makam,” contains 
some interesting probable Indo-China and South China 
types among the grave-pieces, probably all of the 13th or 
the 14th century.* The Hester Collection contains a good 
Chinese celadon dish (probably ISth century) from the 
same site. All pieees were accidentally excavated, and 
it is evident that the area should be systematically ex- 
plored. 

Sulu Site 16 — This important site is located on the farm 
of Abdurahman in the sitio of Langpas, Indanan dis- 
trict; and was first discovered on April 21, 1938. Ac- 
cidentally plowing op some porcelain pieces, Abdurahman 
took them to the house of Samad Amat (Ahmad), a 
former municipal president who had been one of Cap- 
tain Roth’s assistants m his previous work. Ahmad in- 
structed Abdurahman how to excavate the site, and took 
charge of all material obtained which was later shipped 
to Manila. Although much of the material is broken, it 
is interesting as coming from a single small site in one 
field, and all excavated at one time. It was accompanied 
by several sheets of detailed notes, in the picturesque 
English of Samad Amat, describing the place and the 
work done; which notes add considerable interest and 
value to the lot. 

The field is near the house of Abdurahman in Lang- 
pas sitio, about 15 meters from the Jolo-Silangkan Road, 
and may be hereafter known as “Area B.” The orig- 
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inal Langpu Site, whteh we may coll "Area A," wob one 
of the later diooovenea of Mr*. Spencer, and had been 
excavated for her in 1988 by a number of Moroe under 
the direction of the late Ckiunaellor Soli, many whole 
and broken pieces being obtained at various times. Cap* 
tain Roth ^d previously obtained about 20 of these 
pieces from Mrs. Spencer for the Hester Collection. The 
original Area “A" was first found by a woman named 
Hodido, who reported it to Mrs. Spencer in the esriy 
part of 1988. The known pieces from that area are all 
pre-Islam, and contain many Thanh>hoa and other Indo- 
China types. There is no doubt but that the two Lang- 
pas areas are close together, and the location of "B” is 
positive; but just where the Area A graves lay, in rela- 
tion to B, has not been exactly recorded. 

The following further data relate to Area B only: 
The collection contains no blue-ond-white spectmens at 
all, nor any Siamese wares of any type yet recognized, 
yet the entire Area B colleebon seems to date between 
1260 and 1860, or wholly within the Yuan period. It is 
possible that a few earlier pieces may be included, but 
certainly none later than the date indicated. Only mon- 
ochromes appear, and yet only one specimen approxi- 
mates a detotely Chinese Sung glaze quality. A con- 
siderable number of monochrome hole-tottomed dishes 
appear, along with five whole Thanh-hoa types; and, 
among the Chinese wares, a frreat variety of the so-called 
"Lubug glassy glazes” so characteristic of Site F in 
Bizal Province. Also an interesting intermediate type 
of glaze that seems to be leading up to the beginning 
of the “glassy” type. 

A few pieces of incised native pottery, and a large lot 
of a peculiar thin black-glazed stoneware, also appear 
among the Area B material. On the whole this site is 
more suggestive of the famous Kalumpang Site 22 of 
Rizal Province than of any other area known to me, 
and they seem to be both of about the same date. 

Minor Sulu Sxtos. — A considerable number of single ceramic 
pieces, or small lots, in both Mrs. Spencer’s and Roth’s 
collecting, have come from other areas not listed above, 
but the data is insufiScient or otherwise not worthy of 
record here. One rather remarkable thing about the 
Sulu Bites is the almost complete lack of beads, jewelry, 
and ornamental objects in the graves so far excavated. 

Ancient historieal rocordt and survivals. — Chinese writings of the 
ISth century and earlier indicate that the pre-lslamic Sulus 
were using an Indian syllabary of the usual Malaysian type; 
but no copy of it has survived, because of the early introduction 
of the Arabic alphabet. Ancient Sulu historical records have all 
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been truudltented into Anbie writingr, end reeently tiiere bee 
been » tendency to Bocoanise niany of them. Uany deetioyed 
old lecorda were re-written from memory by the royal aeribes 
and othera, following aome of the ware mentioned at the be- 
ginning of thia Jolo laland aeetion. Particular attention ahould 
be paid in the future to a reconstruction of early Sulu hiatory 
through use of contemporary records from Ifindanao, Borneo, 
Celebes, Java, Malacca, and other islands, as well as the use of 
Indian, Arabic, and Chinese accounts. Two famous early trav- 
elers who appear to have visited Sulu territory in the 14th 
century were Fnar Odone and Ibn Batuta. The accounts of 
these travelers should be carefully studied. 

Important monumental remains also exist in Sulu and else- 
where that throw light on Sulu pre-Spanish history. A Sulu 
king (or “Batara") died in China in 1417, and in 1912 his 
tomb still stood a short distance outside the Anteh gate at 
Techow, in the Shantung Peninsula. In 1408 a famous Chi- 
nese captain — now known by the ritualistic or sacred name of 
“Pun-Tau Kong” — died in Sulu, and was buried in the royal 
teak grove a short distance outside Jolo town. He has become 
the Patron Saint of the Sulu Chinese, who have reconstructed 
his tomb and included portions of the orginal stones and in- 
scriptions that remained there. The most famous monument, 
however, is the tomb of Baja Baginda, which still exists on 
Bud Datu, back of Jolo town. The original tomb was on the 
truncated top of a large artificial pyramidal mound, now partly 
broken down. Alexander Dalrymple reconstructed it in the 
middle of the 18th century, and placed a new inscribed stone 
there which still exists. The original stone (dating between 
1880 and 1420) was still at the foot of the grave when I first 
visited it in 1919. (I have good photographs, both of thia 
monument and of that of Pun Tau Kong.) 

Other important tombs of early Sulu rulers still exist in the 
vicinity of Bwansa (fig. 2), and some of them also have in- 
scribed stones set up by Alexander Dalrymple in the 18th cen- 
tury. Also, in 1873 Sir Hugh Low was still able to find two 
atones from the tomb of Lela Men Chanei, daughter of the Ba- 
tara of Sulu who became the wife of the famous Nakoda Ba- 
gam (fifth Mohammedan Sultan of Brunei, whose reign began 
about 1600 A.D.), beside her husband’s tomb on the hill back 
of the ancient town. He further states: “I saw two other 
stones which had formed part of this lady's tomb, in the burial 
ground at the Kiangi above tiie Upas, under a large waringin 
tree." (At Brunei.) 

At Parang and dsewhere old graveyards exist which are 
filled with ancient wooden monuments and markers, but none 
of these are likely to be pre-Spanish. However, on Sibutu Is- 
land and elsewhere such monuments exist in stone, and some 
of them may be much older. (See No. 67, below.) 
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Sniu atiU eontaina a mine of andent things, available to the 
aiehaeologiet, and much farther and more systematic work is 
indicated there. 

Workert. — (As indicated under the preceding various items.) 
Also Francisco Combes, Thomas Forrest, J. H. Hunt, Charles 
Wilkes, F. H. H. GuiUemard, Vicente Barrantea, Miguel A. 
Espina, T. H. Haynes, Charlie Schuck, Adolph Gunther, N. M. 
Saleeby, David P. Barrows, Hadji Buto, Sheik Mustafa, Howard 
R. Hickok, K. W. Walker, W. O. Johnston, Charles E. Living- 
ston, H. Bruce Stephenson, Charles R. Cameron, James R. 
Fugate, Francis L. Link, Carl M. Moore, Paul D. Rodgers, 
Sixto Y. Orosa, H. O. Beyer, Princess Tarhata Kiram, Julpa 
Schuck, Guy Stratton, John W. Ziegler, Hadji Usman, Omar 
and Hassan Bagis, Arolas Tulawie, Datu Ombra Amilbangsa, 
and others. 

67. Sulu Province (tneluding all other iaUmde except the Jolo group and 
Cagayan Sulu ) : (EepeeUMy the Stosst, Tauntawi, and Stbutu 
groups ) : 

(No Stone-Age nor any other specific pre-Poreelain-Age remains 
have been reported; but it seems probable that future system- 
atic work may turn up at least remains of the Neolithic and 
after. No systematic work has been done on any island except 
Jolo itself, and all the numerous finds in the southern islands 
have been accidental or casual, except Powell’s brief exploration 
around Dungun on Tawitawi and a brief survey of the Si- 
butu west coast by Crosby and myself. Many of the southern 
islands are potentially very interesting, however, and some of 
them are known to have been inhabited from very remote 
times. Extensive exploration work should be carried out there 
at the earliest opportunity.) 

Poreelatn-Age finds and survivals — Doctor Guthe explored no sites 
in the southern Sulu islands, except one on the east end of 
Tawitawi. He gives no results. The earliest collection from 
the Siassi group went to Mrs. Spencer’s Collection, which 
contained a considerable number of good specimens from 
Siassi, Lapak, and other places. However, none of the specific 
sites were recorded, and they doubtless all came from acci- 
dental finds. The Hester Collection contained a number of 
good pieces from South Ubian, Sibutu, and other islands. 
Only one item of this collection has an exact site-record — a Late 
Ming brown-glazed jar, with five lion-head ears, which was 
excavated on the southern slope of the small hill near the 
northern end of Sibutu Island. Mr. Hester obtained the spec- 
imen from the same Moro who excavated it in May, 1933. 
A number of other specimens have been accidentally exca- 
vated on Sibutu, several of which were taken by Willie Schuck 
to his home in Bongao, and a few others are in my General 
Philippine Collection. 

The Sibutu grave-stones. — The most interesting remains on 
Sibutu Island, however, are the stone monuments and tombs 
which line a considerable part of the west coast. They were 
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examined, and many of them photoirniphed, by myielf in com- 
pany with William Croaby, first m 1921 and more exten- 
sively in 1923. These are the best examples of stone tombs 
and ancient grave-monuments that I know of anywhere in 
the Philippines; and some of them are very elaborately carved. 
The designs are more or less similar to those of the wooden 
markers found on other islands, although some of the scroll- 
work IS more elaborately worked out on the stone. They un- 
doubtedly cover several centuries of tune, but just how far 
back the earlier ones go is uncertain (my own estimate would 
be the 15th century). Most of them are made of a white 
coralline limestone (the older ones grey with lichens), but a 
few seem to be made of other harder stones not found on 
this Island. All of the remaining specimens, numbering sev- 
eral hundreds at least, should be photographed and studied 
in the near future. Some of those which are buried in the 
forest have already been much damaged by trees and large 
roots. 

Many of the carved wooden head-stones, markers and monu- 
ments on other islands — ^mostly made by Badjaos and Samals at 
various times in the past — are worthy of study and permanent 
record. The best that 1 have seen are on Sltangkai, Simonol, 
South Ubian, North Ubian, and at Parang on Jolo Island; and 
the great number of types and varieties in srtwtie workmanship 
is remarkable. 

The island of Simonol also contains the remains of what is 
said to be the first Mohammedan mosque built in the Phil- 
ippines (14th or early 16th century); and the vicinity of 
this rum should also contain other interesting midden re- 
mains. 

The Tatuitawi area , — ^My (General Philippine Collection con- 
tains two interesting apecimen-lots (partly destroyed during 
the war) from Tawitswi Island and particularly from the 
ancient capitol-site of the Sulu Sultanate at Duii|^n — one lot 
collected by the late Governor Carl M. Moore, and the other 
by Ifor B. Powell. 

The prize specimen of Governor Moore’s lot was a heavy 
stoneware jar excavated in 1926 by Datu Maulana from a 
grave near the ancient Duii|h>n site. This grave, by Moro 
tradition and records, was calculated to be 563 years old at 
that time. However, upon examining the jar itself it was 
found to be a South China production from the well-known 
Shdewan factories; and, while B. L. Hobson believes that tiie 
Shekwan kilns go back to Sung times, my own experience with 
this ware is that it did not enter the Philippines (in the form 
of jars, at least) before Late Ming times, and most commonly 
in the 18th century. Therefore, the most that can be said of 
this Duiigun jar is that it is probabiy of the 17th or 18th 
century, and not of the late 14th century, as the Datu Mau- 
lana and hia Moro friends believed. 
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The old Dudgun site ie very intereatingr, however, and parts 
at it doubtless go back well into pre-Spanish times. But the 
period of Duiigun'a greatness was the late 17ih and first half 
of the 18th century, and it is from that period that the spe- 
cimens in Powell's collection date. Two features of the Powell 
material are exceptionally interesting: First, the decorated 
native pottery, which has some unusual and elaborate incised 
and stamped designs; and, second, the presence of some in- 
terMting pieces of large dinulany-type dishes of the 17th and 
18th century, made in the old Singapore kilns which were dis- 
covered by H. D. Collings and myself in February, 1988. (Po- 
well’s specimens were eoUeeted at Dufigun in April or Hay, 
1928 — and we did not then know the source of the dtnulanp- 
type material.) One piece, found in the bank of a ravine, may 
even be of the middle 16th century, from the color of the blue 
design and texture of the ware. 

All that is now left of ancient Dufigun (completely abandoned 
about 1760) is the levelled hill-top or devation on which the 
palaces stood, and the remains of a great stone stairway leading 
up to it. The buildings were apparently all of wood, as no 
visible walla or stone structures exist; and Powell’s specimens 
were mostly found on the south and west slopes of the truncated 
hill. The broken remains of tiiree jars found in a ravine are 
certainly Hing, and may also be of the 16th century. 

Pr^Spanish aurvivaja . — Some fine examples of old Sulu gold 
jewelry, ivory and gold barong handles, and of silver, bronze, 
and copper bupo boxes, formerly existed in my (general Philip- 
pine Collection; but they were all looted or carried away by 
Japanese soldiers during the early 1942 phase of the war. Many 
of the better pieces were several centuries old, and all were of 
pre-Spanish styles. 

Some of the native Sulu pottery is still of pre-Spanish types, 
both as to form and decoration. Especially good examples 
are to be seen on Tawitawi Island and at Parang on Jolo 
Island. The pottery stoves of Tawitawi are of an early form, 
derived from Chinese prototypes coming between the 12th and 
14th centuries. 

Many other elements of Sulu art, especially in the way of 
wood and ivory carving, textile patterns and embroideries, 
and metal work, go back to pre-Spanish and sometimes even 
pre-Islamie prototypes. Also many features of social life and 
culture, music, dancing, and dramatic art, all reminiscent of 
Java and Sumatra, have probably survived since the days of 
Sri-Vishaya and Madjapahit, although some Malaccan, Siamese, 
and Chinese influence is also in evidence. 

Workera . — (As indicated under the preceding various items.) 
Also Thomas Forest, Alexander Dalrymple, Capt. Mundy, N. M. 
Saleeby, Sydney Cloman, H. Bruce St^henson, Francis L. 
Ldnk, Edward H. Taylor, Albot W. Herre, Paul D. Kodgers, 
Percy Machlin, Carl N. Taylor, Aleko E. Lilius, John W. 
Ziegler, James R. Fugate, F. G. Roth, Hugh L. Scott, Eduard 
M. Kuder, and others. 
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68. Bomao hUmi (mpeeiaUv Briitah North Bomao, Brunti, Sarawak, 
and porta of Duteh Bomao ) : 

(Being one of the vorld’e lei^Eoet iaiande, nearly three times the 
else of the total land area in the Philippines, and located in 
the very center of Malaysia, Borneo, ancient home of man, ob- 
viously should contain rich and interesting archaeological re- 
mains. This Island being bisected by the equator, perhaps its 
climate together with the generally backward state of political 
and economic devdopment have bem largely responsible for the 
small amount of exploratory work that has been done. Due 
to the great size of the area, no adequate account can be 
given here even of the little that has been accomplished in 
the way of archaeological studies; but a general outline of 
the outstanding finds affecting Philippine study will be set 
down. Many scattered finds of the last two or three decades 
have not come to ray notice, and only a small part of the 
rich literature in Dutch has been consulted.) 

TektxUa . — True tektites have been found in small number in three 
widely separated regions in Borneo, one in the north and two 
in the south. The oldest known Far Eastern tektite specimen 
was found in 1836 in a gold placer at Pleihan, in southeastern 
Borneo; and other specimens were found in the same region 
in 1897 while the finder was washing diamond-bearing soils. 
Also to the south of Martapura, in southern Borneo, several 
scores of tektites have been found in placer worlungs — of 
which I formerly had eight specimens in Manila (all but two 
lost during the war). In northern Borneo, four good tektites 
were found in February, 1918, by Dr. F. P. Mueller, in a 
middle Pleistocene sand-bank, or terrace, on the northern edge 
of the village of Tutong Station, southwest of Brunei town. 

The only finds reported daring the last 80 years have come 
from Martapura. Ilie natives value them highly as charm- 
stones, and the Sultan of Martapura wears one, mounted in 
an ornamental silver setting, as an amulet. 

PalaeoUthic romaina . — ^In 187^1879 A. Hart Everett explored 
some 20 caves in Sarawak; but found no evidences of palaeoli- 
thic occupation. However, he did find one famous palaeolithic 
cleaver, or coup da poing (now in the Oxford Museum), which 
was tiie subje^ of much discussion in scientific journals of 
Great Britain and the Continent, the general conclusion seem- 
ing to be that It was the first genuine Palaeolith discovered 
anywhere east of India. The specimen as found by Everett 
was lying near the bottom of a gravel stratum exposed in 
cross-section in the left bank of the Sihiawan Biver, and had 
to be pryed loose from its firmly imbedded position. 

Ling Both in 1896 illustrated another possible palaeolith or 
mesolith, labelled as being found in Borneo, in the hands of a 
London dealer; but no site-locality or other data could be as- 
certained. 

In connection with his 1918 discussion of Neolithic remains 
in North Borneo, I. H. N. Evans illustrated a core and 14 
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chert flakes, concerning which he says: "These flakes are 
extremely abundant in the lower portions of the Tempassuk 
district, and can be found in numbers on the smaller foot- 
hills.” This statement, together with the small sixe of the 
flakes, seems to tie them up pretty definitely with Mesolithic 
and Early Neolithic nucrolitiis and semimicroliths so common 
in south-central Luzon, and also found in Panay, Mindanao, 
Celebes, and other islands. 

NeoUthte finds and survivals . — Ling Both, in 1896, found no records 
of Borneo neoliths; but in 1918 Ivor H. N. Evans published 
illustrations* of 17 polished specimens collected by him in the 
Tempassuk district of British North Borneo (of which three 
are possibly Early Neolithic and the remaining fourteen Mid- 
dle and Late Neolithic). Dr. A. C. Haddon found one adze 
in Sarawak, and Dr. Charles Hose collected 15 specimens of 
polished adzes and chisels (also from Sarawak) and presented 
them to the Cambridge Museum of Ethnography. In North 
Borneo they are called gigt guntor ("thunder teeth”) and are 
highly valued as charms. Three of Evans specimens, and one 
other that he saw but could not obtain, were of nephrite; while 
four others were of black hornrock or fine-grained basalt — all 
similar to the plain-backed Batangas specimens. No true 
"stepped” or “shouldered” celts occur in any of these collections. 
One gouge and two or three groovers were found. From Dutch 
Borneo, Heine-Geldem illustrates a polished Early Neolithic 
axe of true “walzenbeil” type; but, on the whole, this type is 
very rare in Borneo finds. 

Brome-Age remains . — Since bronze colts of several typical forms 
have been found in the Philippines, Celebes and Moluccas, 
Java, and Indo-China and Soutii China, they should certainly 
occur in Borneo, but I have not yet come across any record 
of an actual find there. According to Heine-Geldern, frag- 
ments of early bronze drums of the Dongson type have ac- 
tually been found — probably in Dutch Borneo — ^but the details 
are not given. A number of bronze imagres have been found 
in the Badjarmasin area, but they all doubtless date from 
the Iron or early Porcelain Ages. 

Early Irort-Age finds . — ^Two important areas containing actual 
Early Iron-Age remains have been explored on the west coast 
of Borneo, one in southern Sarawak, quite thoroughly ex- 
plored in 1908 by Harold H Everett and John Hewitt and 
later re-studied by Dr. Joseph L. Shellshear in 1926, and the 
other, in Dutch Borneo, casually explored by a geologist in 
1923. 

The Santubong Island Sites . — ^This island lies in the delta of 
the Sarawak River, not far from Kuching. The first important 
collection known to have been made on the island was by Sir 
James Brooke, and was lost when the Rajah’s palace was 
sacked by the Chinese in 1867. A good many other important 
specimens were found on the island at various times and 
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carried sway by both natives and Chinese. The Arst systematic 
exploration was attempted by Everett and Hewitt in 1908, but 
they by no means exhausted the possibilities of the area. 

^e mam area of exploration was a atrip some 60 yards 
wide, extending for about 1| miles along the shore of the 
river, ending at the small Santubong River on the west, and 
being easily distinguished by the presence of quantities of 
charactenatic black slag. The foUowing articles have been 
found within this area, which appears to have been both an 
ancient townsite and banal-ground: Gold ornaments, beads of 
many kinds, bracelets, quantities of potsherds, iron slag, some 
Chinese coins, one small Hindu image of baked clay, and several 
carved stones. 

The gold ornaments found were mostly beads of fine work- 
manship, but some resembled the nose-ornaments worn by In- 
dian women while others were probably ear-pendants. (Sim- 
ilar gold ornaments have been found at other places on the 
Sarawak River, particularly on the left-hand branch below 
Penkalanampat, and at Bidi. Also in the north, not far from 
Tanjong Sipang.) Very few silver ornaments were found, 
chiefly beads and bangles 

The beads were of many varieties, chiefly of glass and glassy 
pastes, but a fair number of stone beads also occurred — mainly 
camelian, agate, jasper, and rock-crystal. Both round and 
angular forms were found among the stone beads, and they 
were obviously of local make as unbored and half-bored speci- 
mens were found, and some merely roughly blocked out and 
not yet polished. A type of bead made from iron slag was 
also in evidence (as at Novsliches in the Philippines, and at 
Kuala Selinsing in the Malay Peninsula). Yellow, red, and 
blue were the commonest colors among the glass beads; and 
there was evidence that some of these mi^t have been made 
locally, although others were doubtless imported. Some bead- 
tubes were found with ttie individual beads not yet broken 
apart. The quantity both of good beads and wasters was so 
great that Everett, Hewitt, and Shellshear all believed Santu- 
bong to have been an important ancient center of the bead- 
making industry. Only a few beads of the striped and spotted 
types now regarded as of Greek or Roman origin were found. 

Fragments of blue-glass bracelets were found, but no whole 
ones. (Similar types have been found in the caves of Upper 
Sarawak, and at Sibu, as well as in. the Baram district.) 

The potsherds found were chiefly of red earthenware, and 
such Chinese wares as occurred were mostly of crackled cela- 
don. The native pottery was mostly covered with incised or 
impressed designs. Only a few whole pieces were found, most 
of them being already broken. Many pieces of cruubles were 
found, a few of them containing remains of iron slag. 

Of several curiously carved stones, a life-size human figure 
sprawled on a large rock, face downward, is one of the most 
remarkable. Another is a crudely carved monument, on a 
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hill SOO feot above the water-level^ with eurioua geometric 
figures carved on two aides. No sort of written characters or 
inscriptiona were found. The small Hindu clay image is of a 
female figure, but cannot be dated. 

Chinese ooi^s were quite numerous in different parts of the 
Site, and seem to indicate two villages located there at quite 
different times in the past. One contains only coins running 
from the 6th to the 11th centuries; while the other is quite 
modem, running from the 17ih to the early 19th centuries 
only. 

Shellshear's later studies make it plain that the older and 
principal section of the Santubong site is Middle and Late 
Iron Age, with an Early Poredain-Age site of the Tang period 
coming in about the 8th or 9th century. Later inhabitation 
was in the nature of small villages, covering only portions of 
the area. The specimen-bearing deposits in the main site 
are about four feet in depth, and below this the soil is 
usually barren. 

The Papan Itland Site . — ^Some time prior to 1922 Professor 
Vermaes, of Delft, brougdit to Prof. R. W. van der Veen for 
study and analysis some remarkable lumps of blue and green 
artificial glass that had been found in large number on the 
small island called Papan, off the west coast of Dutch Borneo. 
The analysis and characteristics of this glass show clearly 
that it is identical with that of the Early Iron-Age brace- 
lets and beads (the blue and green varieties only) found so 
numerously in our Rizal-Bulakan sites, and also at Santubong 
in Sarawsdc and Kuala Selinsing in the Malay Peninsula. As 
these "glass stones,” as the people call them, are washed up 
on the beach by the waves, it seems likely that an ancient 
Iron-Age village was long ago washed away here by the sea, 
but that the site was near enough to the present shore line 
so that artifacts from the village are still occasionally washed 
up. The finding of this site supports our previous view, de- 
veloped in all of the other three areas, that ^e blue and green 
Iron-Age glass was usually of local manufacture. (The larger 
lumps of this Papan Island glass are from 2 to 8 inches in 
diameter.) 

Poreelaifi’Age and bunal-eave remains . — A large number of bur- 
ial-caves have been explored, with various degrees of profi- 
ciency, in many parts of Borneo. In addition to the 20 ex- 
plored by A. Hart Everett in 1878-1879, Shellshear and others 
explored Sarawak caves, C. V. Creagh, I. H. N. Evans, and 
Harry G. Keith those of British North Borneo, and various 
explorers, an unknown number in Dutch Borneo. ' The results 
of some of these explorations went into the Sarawak Museum 
at Kuching, or into the small but good North Borneo Museum 
at Sandakan. It is to be feared that most of the specimens 
either were destroyed or they disappeared during the war. 
Some collections from both areas may have been preserved in 
the Raffles Museum at Singapore, which escaped serious danrnge. 
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Evantfa early exploratlona were not very ecientifieally con- 
ducted, and he aeema to have removed only a small part of the 
material found. His notes indicate great similarity with the 
Visayan Islands and western Mindanao burial-caves. Wooden 
coffins, broken bunal-jars, and quantities of ceramic fragments, 
rusted iron weapons and tools, and disintegrated skeletal mate- 
rial are the general eharacteristics, but there is considerable 
difference in detail, and as between some localities and others. 

The Batu Puteh Caves. — In March, 1896, C. V. Creagh ex- 
plored a group of caves located in a large limestone hill on 
the left bank of the Kinabatangan River near the Batu Pu- 
teh Estate, in British Nortii Borneo. Several of the caves at 
lower levels contained quantities of burial-remains in a dis- 
tuibed and broken condition; but one large cave, high up on 
a cliifaide (between 70 and 80 feet from the ground) was 
found undisturbed. This upper cave contained 40 ironwood 
coffins, mostly elaborately carved, each with an undisturbed 
skeletra inside together with personal jewelry, whole or broken 
pieces of Chinese and native ceramic wares, weapons, and other 
objects. Coffins of men, women, and children were found, of 
various sizes and types of decoration. The men’s coffins seemed 
most frequently decorated with protruding heads of carabaos, 
cattle, and the like while those of women and children were 
usually decorated with figures of lizards, crocodiles, and snakes. 
One man's coffin (with contents intact), elaborately carved 
with geometric designs and two carabao heads at the ends, 
was removed to the Sandakan Museum; while the remaining 
contents of the cave were placed under official protection and 
preserved in place. 

The Bau Caves in Sarawak, — These were first visited by O. 
Beecari prior to 1868, and he mentions especially the skeletal 
remains that he found there. Later, some of the contents 
were removed to the Sarawak Museum at Kuching; and in 
1926 Shellshear saw there an interesting gold ornament from 
a Bau cave, about two inches in length designed in a spiral 
motif, with two spirals on each side, that seems to be de- 
scended from a Bronze-Age prototype. Beccari also speaks of 
some gold ornaments of various designs found at Pengkalan 
Ampat, together with a large Persian coin dating from 960 
A. D. 

Shellshear examined numerous caves in the vicinity of Bau, 
in 1926, and especially the Lobang Angin (or "Clave of the 
Winds") in which ancient burials were found. Beside one 
partially preserved skeleton, that seemed to be that of a mid- 
^e-aged man, a beautiful bronze axe, a bronze bracelet, and 
several species of shells (including cowries) were found. 
Shellshear disturbed nothing else at that time, feeling that 
the site was worthy of systematic study and excavation by a 
competent archaeologist. 

Evans' notes on North Borneo. — About 1012-1918, Ivor H. N. 
Evans spent some time in the Tuaran and Tempassuk die- 
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tricts of North Borneo, and, in addition to his atone imple- 
ment findings, made several oUier observations. He states 
that fragments of old celadon-ware, jar-fragments, and other 
objects, can be picked up frequently around the bases of the 
foothills — but he seems to have explored only one such site. 
He also mentions an interesting ancient gold ornament found 
accidentally in a rice field. 

The one old village-site explored lies on the hill called Tudu, 
overlooking Usakan Bay, in the Tempassok district. There 
seems to have been at one time an ancient fortified village 
there. Some small excavations were made by Evans, in the 
way of intersecting trenches about 2^ feet deep. Many frag- 
ments of native pottery, animal bones, sea-shells, and other 
objects, were encountered, and two fragments of Chinese ce- 
ladon-ware. Two stone implements were also found, one of 
which appears to have been a polishing atone and the other 
a gnp-marked hammer. By Philippine analogies, the site 
would seem to be a mixed lAte Iron and Early Poreelain-Age 
culture. Evans had only one day available for the work, and 
felt that much more could have been found had he remained 
there longer. (If the site is still undisturbed, it should be 
excavated and studied systematically, as Evans probably missed 
the richer part of the area.) 

H. G, Keith’s CoUeetton . — For several decades past Harry 
G. Keith has been connected with the Forest Service and in 
charge of the Sandakan Museum in British North Borneo. 
During the decade just prior to the war he accumulated a 
small but good personal collection of about 200 pieces of early 
ceramic wares (all prior to Middle Ming), mostly found in 
North Borneo. His own estimate in February, 1940, was that 
he possessed two Tang pieces; a large number of Chinese 
Sung, Yuan, and Early Ming celadons; a considerable number 
of Sawankhalok pieces, both celadon and otherwise; and a few 
good Early and Middle Ming blue-and-whites. I have no notes 
concerning specific sites — and his own notes, as well as the 
collection, were probably a total loss during the war. 

Further notes on Neolithic adzes . — Since writing the first part of 
this section, I have come across the following additional notes 
in Hose & McDougall’s "Pagan Tribes of Borneo" (Vol. 11, 
p. 11, footnote) : A. C. Haddon first discovered an adze specimen 
in a Klemantan house in the Baram basin, in 1899, but Schwaner 
had many years earlier reported seeing such stones in native 
houses ih Dutch Borneo. In many Kenyah houses, among the 
charms hung beside the heads, in the galleries or over the 
fireplaces, one or two stone axe-heads may be found. They 
regard them as teeth dropped from the jaw of the thunder- 
god Bahngo, and it is usually claimed that some ancestor found 
these stones and added them to the family treasure. They 
are frequently carried when going to war. The famous Malang 
chief, Tama Eajan Odoh, who claims descent from Balingo, is 
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said to possess the unusual number of ten such teeth. They 
usually will not be sold for any reasonable prioe. 

Hiatorieal, heirloom, and literary antiouitiee . — Many remains of 
Hindu tunes have been found throuKhout the Island, but par- 
ticularly m Dutch Borneo. The oldest and most famous are 
the Kutei inscribed monuments, first reported by K. F. Holle 
in 1879, and presented to the Batavia Museum by the Sultan 
of Kutei in 1880. There are four inscribed stones in all, 
ontrinally found at Muara Kaman, some distance up the Kutei 
River. They were first studied, from handwritten copies of 
the inscriptions, by Prof. H. Kem, who assigned them a date 
of 400 A. D. and published several papers concerning them 
in 1880-1882. They were re-studied in greater detail, in 1917- 
1918, by Dr. J. P. Vogel who published accurate copies of the 
inscriptions from well-made rubbings. He agrees with Kem 
that the monuments were erected by King Mulavarman in 
400 A. n., but has made important corrections in translating 
and interpreting the text. One of the inscriptions gives the 
names of Mulavarman’s father and grandfather (carrying Ku- 
tei history back to about 300 A. a) ; and shows iiiat Ue latter 
had a native name while hts son was the first to adopt a 
Hindu name of Pallava derivation. The time of Hindu entry 
into this area is thus indicated to be the 4th century, a. d. 

A list of several scores of isolated finds of monuments, 
images, coins, and other datable antiquities of the Hindu 
period in Borneo, has been published in Java — ^but I do not 
now have access to it. Sir Spencer St John, H. Ling Roth, 
and others, mention several Hindu monuments, images, etc., 
as being found in Sarawak — ^including part of a stone bull 
that once stood near the bank of the Sarawak River and 
was later removed to a special shelter near Sir James Brooke’s 
first residence. St. John speaks of gold images of Hindu type 
being found in land-burials, with other gold ornaments, pottery, 
and porcelain, “sometimes as much as seven feet deep." 

Chinese records contain much data on the early history of 
Borneo, and several times mention their ancient writing, 
"which was like that of India.” The old Bornean syllabaries 
have been lost, like those of Sulu and Mindanao, chiefly owing 
to the general introduction of Arabic writing in the 15th cen- 
tury, Some transcriptions of oider records were doubtless 
then made; but good Mohammedans tended to frown on all 
that was pre-Islam. Sir Hugh Low has preserved for us 
some of the best records going back to the beginning of the 
Islamic period. He has also described some of the ancient 
monuments and tombstones of the early sultans and their 
wives, that still existed in his day in the environs of Brunei. 

The Panay Maraytas has important data on North Bor- 
nean history in the 18th century; while the Pararaton and 
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NagvnkretaganM of Java uy much of Boixieo (Tandjong* 
pun) in the tune of Madjapahit. Even the early Arab voy- 
agers have accounts of Borneo, although difBeult to interpret. 

Ling Both has mueh to say of ancient writing in Borneo, 
including inscriptions on the bottom of an old jar and on a 
dagger-blade, but conclusions are in all eases doubtful. How- 
ever, it seems quite possible that future archaeological work 
may turn up inscribed stones or copper plates that may «»n- 
sidenbly clarify our present knowledge, as they have done so 
effectively in India, Java, and Indo-China. 

fFor/ien. — (As indicated under the preceding various items.) 
Also Chau Ju-Kua, E. S. Lane, Antonio Pigafetta, Thomas 
Fbrrest, Alexander Dalrymple, E. Belcher, Carl Bock, Rajah 
Charles Brooke, G. W. Earl, W. P. Groenveldt, J. Hunt, H. 
Keppel, Capt. Rodney Hundy, A. W. Miewenhuis, W. H. 
Treacher, N. Utsurikawa, Alfred Russel Wallace, J. White- 
head; Pedro A. Monteelaro, Donald A. Owen, James A. Ro- 
bertson; E. Banks, Major Moulton, W. H. Smith, Owen Rutter, 
Agnes N. Keith, Dr. Tadao Kano, Martin and Osa Johnson, and 
others. (See sdso Addendum for further Borneo data.) 

d9. Sangir and Talaut J elands (between Mindanao and Celebes): 

(Known as “the Sacred Islands” to the people of central Malay- 
sia, these two small groups form both a physical and biolog- 
ical connecting link between the Philippines and the Celebes- 
Moluccas area. Having been very anciently inhabited, they 
were an important Madjapahit colony, and were found with 
a quite numerous population when the Portuguese, Spaniards, 
and Dutch first entered the area. The Sangir people were 
largely Christianised between 1568 and 1568 by a Portuguese 
Jesuit named Fr. Diego Magallanes, and remained Catholic 
under the Portuguese and Spaniards until after the Dutch took 
over the region in the middle 17th century. Gradually, under 
Dutch influence, they shifted to the Protestant Reformed Church, 
which still maintains its influence there. However, Islamic 
influence from the Moluccas and from Mindanao has been strong, 
and many elements of the old paganism also survive. 

Archaeologically, little or no work has been done in either 
group, although the opportunities for systematic work are ex- 
cellent. The oldest knovm remains are some Neolithic axes or 
adzes said to be preserved as potent charms by the medicine- 
men. Bronze- and Iron-Age survivals indicate that these cul- 
tures were probably also once current, but no actual sites or 
excavated specimens have been recorded. Porcelain-Age ce- 
ramic specimens have been occasionally collected there, in several 
of the islands; but there is no record of any speciflc sites or 
excavations. Hickson speaks of seeing the tomb of an ancient 
chief, about 1888, which he describes as follows: “It was a mas- 
sive structure, composed of a concrete rubble of sand and burnt 
corals; at one end of it was a rudely carved crocodile, and at 
the other a model of an old-fashioned European sailing ship.” 
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(The flret kn<mn European account of iheae ialands ia by 
Antonio Pigafetta, when the remnant of the Magellan fleet called 
there after leaving the Philippines and Borneo in 1521.) 

TForhersv— Antonio Pigafetta, F. H. Guillemard, Sidney J. Hick* 
aon; J. Crawford, P. A. Tiele, Alfred Ruaael Wallace, G. A. 
Wllken, Hra. Violet Clifton, and othera. 

70. Calehes and the Mobtaeas lalanda: 

(No tdctitea or early Palaeolithic remains have yet been located; 
all aubaequent periods, however, are well represented.) 

Late PakuoKthie and MesolUhie remains. The flrat attempt at 
aystematic work in Celebes was carried out by Paul and Fritz 
itorasin in the early years of the present century, and published 
in 1906. This consisted of an exploration of the so-called 
“Toala caves" around Lamontjong, and resulted in the dis- 
covery of a very interesting microlithie culture of typical 
Mesolithic character — although Heine-Geldem regards it as 
Late Palaeolithic. This was the first microlithie culture to be 
sdentifleally demonstrated in the Far East, except tiie classic 
ones of India. The second was my extensive Rizsl-Bulakan 
mierolith area in Luzon, study of which by Stein-Callenfels in 
1928 led to his initiating search for similar remains in Sumatra 
and Java, and to a later resumption of the Celebes research. 
The latter resulted in new excavation by Stein-Callenfels, van 
Heekeren, and Willems, in the 1980s, in various parts of 
southwest Celebes. The work resulted in more Mesolithic 
"Toalian" finds, together with a new “Proto-Toalian" culture 
that seems to be truly Late Palaeolithic. The results were 
partially published in 1987-1938, but were never completely 
written up in detail. (The set of specimen types from these 
finds, contributed by Stein-Callenfels in 1937 to our compara- 
tive collection in Manila, fortunately survived the war.) 

Neolithic finds, excavations and survivals. — ^As early as 1705 G. 
E. Rumphius published an illustrated account of the neolithic 
and bronze implements of Celebes, the Moluccas, and neigh- 
boring islands; and nothing better appeared until a similar 
and more extended review by C. M. neyte in 1887. In 1889 
Sidney J. Hickson described the watu tng IHlat (“lightning 
stones") of the people of the Minahassa Peninsula in Celebes, 
and demonstrated that they were Neolithic ues and adzes. 
Concerning them he says: "In some districts they are wrapped 
up in dry leaves and placed in a pot of water to cause rain, 
but by the Tombulus and Mongondus they are used as pre- 
ventatives against lightning." In 1902-1903 A. B. Meyer and 
O. Richter published an 11-page paper on the “Stone-Age in 
Celebes," and added new examples. From North Celebes def- 
inite Early Neolithic round or oval axes have been demon- 
strated; and in 1932 Heine-Geldem published an Ulustration 
of a true “stepped” form from that area. (Only a few 
stepped spedmens have been found in the Minahassa and the 
Molueeas, and they have doubtless gone down from Mindanao.) 
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The only importuit actual excavation of a neolithic site in 
Celebes appears to be Stein-Callenfels urork at Galumpang — 
from which we have both his notes and a good set of type 
specimens in Manila. Hy judgment of this site, after a careful 
examination both of his notes and of the specimens, is briefly 
as follows: 

The Sikendeng and Galumpang Sites. — Doctor Cense about 
1938 excavated a site at Sikendeng and turned up a good number 
of polished Late Neolithic adzes, etc. Some natives, seeing 
Dr. A. A. Cense doing this work, reported that a few years 
previously, during the construction of a road near Galumpang, 
quite a lot of stone implements and potsherds had been 
found. A few months later Governor Caron and Doctor Cense 
visited the place, and witiiin a short time were able to bring 
together a considerable collection both of stone implements of 
various types and of decorated potsherds. Part of the stone 
implements were of the same polished types found at Siken- 
deng, but others were of a very different and more primitive 
type; while the decorated pottery was ornate and highly in- 
teresting. Governor Caron accordingly wired Stein-Callenfels 
and asked if he would come over and excavate the site at the 
expense of the Celebes Government. 

The Galumpang Site is three days’ journey by dugout, np- 
stream from Sampaga. The site itself is called Kamassi, 
lying a short distance to the southwest of Galumpang village, 
on the last spur of a range of hills jutting out into the plain 
at this point. The new road runs across the site, and an area 
of 100 square meters was excavated on each side of the road. 
It was soon found that the site had been used for agricul- 
tural purposes for a generation or two, and that the original 
stratification of the contents had been thoroughly destroyed 
Artifacts of at least three and possibly four different cultures 
had been stirred up and mixed together. The separation of 
cultures was therefore wholly on typological grounds. The 
following culture-layers were decided upon after careful study 
of the material: (1) The earliest type appears to have been 
a mixed Hoabinhian and Sumatra-type Late Palaeolithic or 
Mesolithic culture. (2) The second oldest and most impor- 
tant layer consists of a mixture of finished and partly finished 
implements, all made of slate and strongly resembling the 
Formosan type of shouldered axe, as well as one or two sim- 
ilar specimens found in the Philippines. (This type is not 
found anywhere in southern Malaysia, and must have come 
down to Celebes from the north in the Middle Neolithic period.) 
(3) The third layer consists of I^te Neolithic polished adzes 
and chisels of the usual plain-backed types. Some of the pol- 
ished stone arrowheads and speai heads are probably also to 
be associated with this culture, but most of the others are of 
slate and are undoubtedly from the second culture layer. (4) 
The final decorated pottery bearing layer exactly corresponds 
to the Early Iron-Age pottery of Eizal Province in Luzon, 
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datinff from the 2nd century b. a to about tiie let or 2nd centu- 
ry a. o. 

Theee are my own concluaiona and not thoae of Stein-Callen- 
fela, who ia inclined to date the decorated pottery aa L>ate Neo- 
lithic. He doea not mention flndine any trace of iron tools, 
but in the type of site he had to deal with they may have 
eaaily disintegrated into amall rust flskea that might easily be 
overlooked or disregarded. As regards the shouldered slate 
axes, Stein-Callenfels states tliat similar specimens had pre- 
viously turned up in both Central and North Celebes, and he 
agrees with me that they came down from the north and have 
nothing in common with the other central and southern Malay- 
sian cultures. 

He later excavated further at Doctor Cense'a Sikendang 
site, and found more polished Late Neolithic implements; also 
a pottery-bearing layer which he regarded aa contemporary, 
but which contained much plainer and less hi^y decorat^ 
ware than the Galumpang Mtsu 

Brmut-Agt finds and aurvivab. — Am already indicated, bronse 
celts from Celebes and the Moluccas were described and illua- 
trated by G. E. Rumphioa aa early as 1706. Others were sub- 
sequentiy found, and reached domicile in the Batavia and Eu- 
ropean museums, but it was not until 1902 that they were again 
made the subject of a aenous seientiflc study. In the latter 
year Meyer and Richter published another important 10-paqe 
paper entitled "The Bronse Age in Celebes," m which all known 
finds were reviewed. In 1922 Heine-Geldem correlated the 
Bronse-Age remains of Southeast Asia and Malaysia, includ- 
ing the Celebes and Moloccan finds, and discussed other re- 
mains besides celts, including bronse fish-hooks. Other tools, and 
ornaments. The Philippine finds had not then yet. been made, 
but he illustrates two celts from Celebes and Java that are very 
similar to those later found in Batangas Province. After the 
middle 1980s it also came to be known that the large decorated 
bronse drums of Malaysia (including an exceptionally fine spec- 
imen from a small island just south of Celebes) dated from 
the Bronse Age, and are to be associated with the Dongson 
culture. 

Some huge stone vats and urns, on a plateau in central Ce- 
lebes, have also been thought to be possibly Bronse Age in 
date, and to be associated with the stone-um culture described 
by Dr. M. Colani from Indo-Cbina. As yet, however, there 
is no certain dating for these remains. 

/ron-Ape and Um-Burial remaina , — ^That the decorated pottery of 
Galumpang is most probably Early Iron Age (Bronse Age 
at the earliest) has already been indicated. Certain beads, 
and specimens and fragments of Early Iron-Age blue and 
green glass bracelets, have also been reported by van der Hoop 
and others from the Moluccas and western New Guinea. 
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True jar-bariele—ot the eune type* m thoee fraud in Sor> 
sogon, eouthem Taynbas, and Samar — ^were excavated in 1937 
by W. J. A. Willema at SalMuag, Central Celeibea. Mut of the 
skeletal material had entirely diiintegnited. Like other special 
phases of Celebes cnltnre already noted, there is little doubt 
but that the um-burial type came down from the north. (1 
have shown elaen^ere that the moat probable motherland of the 
jar>bnrial culture is east-central China, and Fukien Province 
in particular.) 

Poreelain finds and survivtda , — Prior to the war I had some in- 
teresting photographs of extra-large Middle Ming blne-and- 
white dishes, found in use in sacred oeremomes in western 
Mew Guinea and some of the Moluccas Islands by Mr. sad 
Mrs. R. G. Wind, in 1939-1940. Some of them are tempo- 
rarily buried in pits, and later removed for re-use in otto 
ceremonies. 

During the war Commander K. Muto. of the Japanese Navy, 
who had been stationed in the Makassar and Boni districts 
of Celebes as an administoativa officer, spent some weeks in 
Manila on his way to Japan in 1948. He had with him more 
than fifty small ceramic pieces, chiefly of the 14th and 16th 
century, aU of which had been excavated in southern Celebes, 
which he brought to me for study and identification. I made 
sketches of a number of them, but due to our poor photo- 
graphic facilities at that time, 1 was unable to secure proper 
photographs. About 80 per cent of the pieces were of types 
already known from Early Ming graves in the Philippines, 
but some eight or tea specimens were of unique types not 
heretofore known from l^lippine sites. More than half of 
the pieces were Chinese, but about 26 per cent were Sawan- 
khalok, and the remainder probably Indo-China, including 
several good specimens of the special “red-bottomed” variety. 
All probably came from some four or five accidentally exca- 
vated sites in the region between Makassar and the head 
of the Gulf of Boni. From Muto’J description of ttie area, 
it is obvious that many old burial-sites and village-middens 
exist there, awaiting future systematic exploration. 

Many good Ming and pre-Ming ceramic specimens from 
Celebes and the Moluccas also existed before the war in the 
Batavia Museum. My notes on them were either destroyed 
or misplaced during foe war, and cannot be found at present. 
It is known, however, that Early and Middle Ming Chinese 
types, and a considerable number of Sawankhalok and Indo- 
China pieces, greaUy predominate. 

HistorieaZ records and monumental remains . — The oldest known 
image from Celebes (and one of foe oldest from the entire 
Malay Archipelago) was found at Slkendang, and removed 
to the Batavia Museum in 1983. It was studied by Dr. F. 
D. K. Bosch and dated in foe 2nd or 3rd century A. n. It 
seems to be contemporary with foe early Hindu settlement 
at Kutei, on Borneo, just across the Makassar Strait. 
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In addition to the huge etone barial-ume in Central Ce- 
lebee, eome very intereeting atone monuments have been studied 
and photographed by Hans Overbeck, in the Minahassa Pen* 
insula. However, most of them seem to date from the eariy 
Dutch period in the 17th century. Many are carved with 
animal and human figures in various postures. 

The Bugla genealogies have been recorded and translated into 
Engliah by Hans Overbeck, but are difficult to interpret. 
Many ancient historical chronologies and annals from both 
Celebes and the Moluccas were published by John Crawford in 
1820; but something is radically wrong with his dates, which 
often run back to the 12th century or earlier. The material 
is valuable, and needs critical renitudy in the light of modem 
knowledge. 

Some Moloccan natives were removed by the Spaniards from 
Temate to Cavite Province, in Luzon, in the 17th century. 
Their descendants are still here, and before the war pos- 
sessed some important records. The old Balagtas Will of 
1689 also contains important data on the pre-Spanish rela- 
tions between the Moluccas and the Philippines. 

It IS also believed that tobacco (introduced by the Portu- 
guese into the Moluccas probably prior to 1620) reached 
Mindanao from Temate before 1580, and was known in Luzon 
before 1650. It is also believed that it may have been planted 
in the Sarangani Islands by the Villalobos Expedition, during 
their 5 months stay there in 1543. In any case, the Ming 
Annals record its being first brought from Luzon to China in 
the year 1560, 20 years before Legaspi's arrival in Manila. 

Workers . — (As recorded under the preceding various items.) 
Also E. Richer, P. Bleeker, Charles Darwin, B. van Eck, N. 
Graafland, F. Grabowsky, F. H. Guillemard, H. N. Hosdey, 
J. G. F Riedel, H. Spenser St. John, P. A. Tiele, Alfr^ 
Russel Wallace J. N. Wiennna, G. A. Wilken, N. P. Wilken, 
Bartolom^ L. de Argensola, Albert C. Kruyt, J. Macmillan 
Brown, E. W. V. O. de Flines, Albert Grabauer, Walter 
Kaudem, J. Th. E. Kiliaan, H. C. Raven, B. A. G. Vroklage, 
H. O. Beyer, Mrs. Violet Clifton, and others. 

CONCLUSION 

A perusal of this paper as completed has shown that a few 
matters seem to require some comment; of first importance is 
the disproportionate treatment given to the central and south- 
ern Philippines as compared to Luzon. 

There are three basic reasons for this: First, the abbre- 
viated treatment given the northern provinces was found 
unsatisfactory, and a more detailed description of actual sites 
developed as we worked southward. Second, many Luzon 
areas — such as the Batanes and Babuyan Islands, Pampanga, 
Rizal-Bulakan (including Manila), and Batangas Provinces— 
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wiU require special papers describinsr the work in greater detail 
than is practicable in the present paper. And, third, due to 
their remoteness and the difficulty of checking data, our ca- 
talogs and notes concerning tiie Visayan Islands and Mindanao- 
Sulu work had been more fully written up than has been the 
practice with nearby Luzon areas. 

As a consequence of the above facts, the southern islands 
and provinces received a somewhat fuller treatment than that 
accorded the Luzon areas, although the latter, in point of spec- 
imen quantities and informative work done, are the most 
important. It is expected to balance this inequality, in the 
future, by a considerable number of special papers on the 
Luzon areas and on certain specific sites; or it may even be 
possible to publish the full catalogues of the Rizal-Bulakan 
and the Batangas Collections. This is particularly important 
in the case of the Rizal-Bulakan Collection, around 75 per 
cent of which was destroyed during the war. The full records 
of the work, together with existing photographs or drawings 
of destroyed specimens, should be assured of permanent preser- 
vation through publication. 

While the Luzon areas most need full publication of the 
work at specific sites as has just been intimated, future pub- 
lication for the Southern Islands area should be of a some- 
what different nature. What is most needed there is first a 
general interpretive study, comparing the work done in dif- 
ferent islands and areas and working out an overall picture 
of culture distribution and migrations. Particularly, also, the 
differences between coastal and inland cultures, and the de- 
finition of certain specific migration routes throughout the 
idands. 

This brings up a second comment on the contents of the 
present paper, in relation to a future mapping of culture 
types and phases. It has not been practicable in the past to 
carry out any general mapping of prehistoric culture distrib- 
ution, precisely for lack of such a compilation of data as the 
present paper attempts to supply. It should now be possible, 
when time is available for the work, to make up a general 
map showing, for instance, the distribution of Stone-Age cul- 
ture phases ^roughout the Isalnds, so far as they are known 
up to the present date. Similar charts might then be pre- 
pared for Bronze- and Iron-Age cultures, and for the various 
phases of the Porcelain Age; as well as for sudi special sub- 
jects as jar-burial distribution, burial-cave use, native and 
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imported pottery distribution, etc. I have no doubt but that 
many interesting general fa^ not now known or properly 
understood, would be brought out by the compilation of such 
maps. 

Furthermore, I am beginning to envision a second compila- 
tion, along similar lines to the present one, to be entitled an 
"Outline Review of Philippine Etimography" — but this is a 
much more serious task, and no present predictions can be 
made concerning it. However, if such a compilation should 
prove ultimately possible, we would then have a real picture 
of Philippine cultural history, both past and present, that would 
furnish tiie source material for many volumes of culture inter- 
pretation and historical development. (The chief difficulty 
that bars present consideration of such a compilation is the 
lack of any truly adequate ethnographic bibliographies, either 
by provinces or by ethnic groups. The National Language 
Institute and Prof. Gabriel Bernardo, of the University of the 
Philippines, had both made good progress with such biblio- 
graphies prior to the war, but practically all of their material 
was destroyed. At the present time my own collection pos- 
sesses from 80 to 90 per cent of all such material available 
in the Philippines.) 

Lastly, I wish to ask the co-operation of all users of the 
present work in revising or adding new data to the present 
record. Many local discoveries or explorations have doubtless 
escaped my attention; and any notice of such will be greatly 
appreciated. Communications may be addressed to me per- 
sonally or simply to the "Department of Anthropology, Univ- 
ersity of the Philippines.” It is expected that additions to the 
present "Outline” may be published from time to time in 
the future, as new data accumulate; and all communications of 
additional data will be duly credited to the senders. 

A number of overlooked items have come to my attention 
after the bulk of the paper had already reached the printer’s 
hands. Where it is not practical to insert such items in the 
galley proofs, they are added as an "Addendum.” 
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[Additions and corrections to the preceding sections.] 

In the preparation of a paper aa lengthy and as full of detail 
as the present one is, it was perhaps inevitable that some im- 
portant items would be overlooked or incorrectly recorded. 
Minor corrections and additions have been made in the galley 
proofs, but some items are too lengthy or unwieldy to warrant 
insertion in that manner. It has therefore been decided to 
combine all such material in the present “Addendum," which 
is to be considered as an integral part of the regular text. The 
various items have been arranged in the same order and with 
the same numbers for the different geographic areas as those 
used in the body of the paper — and this section will be kept 
open for late additions until the remainder of the paper hu 
undergone final proofreading. 

The chief known lack in the paper as it now stands is the 
absence of the full site-list of the Michigan Expedition, and of 
data on certain local or private explorations which are known 
to have been carried out in certain localities but concerning 
which no reliable information has yet been obtainable. Doubt- 
less a number of references in the older literature have also 
been overlooked, and the present shortage of library material 
in Manila makes a proper ^eck-up doubly difficult. I therefore 
ask indulgence for the shortcomings of the present work, and 
can only express the hope that it may be possible to remedy 
some of the^ in a future supplementary paper when sufficient 
additional data become available. — ^H.O.B. 

6. Batanaa latanda: 

Jar^imal outture. — ^Before the war Gilbert Peres ponesnd one 
of the largest and best presenred of the Uyngan burial jars 
(over SO inches in diameter); while Montenegro turned over 
to me the three other best specimens excavated at Itbud. All 
of them were broken up or destroyed during the war, but I 
have some sketches showing their general form and dimensions. 

PorceUmt-Age remaina , — The Hester Collection contains four very 
early whole pieces, excavated from one of Montenegro’s sites 
as well as six other heirloom pieces of probable Spanish period 
dates. The four excavated pieces are all of Late Tang or 
Early Sung dates — one in particular being a unique small vase 
of definite Tang style (PUte 16, fig. 2). 
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14 — ^b. La Union Provinet: 

Poreelain-Ago findo^Tho Hester Collection eontains a good ce- 
ladon dish (with two molded flah In high relief on the inaide 
center), of undoubted Sung date, which uraa accidentally ex- 
cavated near San Juan, La Union. The apedmmt waa obtained 
from Alejo Regaaa in March, 1»86; and from his description 
of the site it seems evident that one or more land-burials of the 
12th century or earlier exut in the Held where the «»■*» was 
turned up. 

15. Benguot Subprovtnee: 

Bunal-eav* remmiu, tie . — ^Luther Paricer, in his lengthy illustrated 
thesis on "The Early Biaayans," devotes a considerable section 
to a discussion of the burial-caves and niches of Benguet, and 
to the wooden qofilna and other remains which he found teere. 
He compares them with the burial-caves of the Viaayan Islands. 

18-a. Nortkam Tayabao (Quezon) Provinee (inebiding PoBUo loUxnd) : 

Stone-Age remotne. — The late Bichard C. McGregor saw a typical 
Neolithic atone adae in the possession of a native in the interior 
of Pohllo Island, udille he was collecting birds there about 1906, 
but waa unable to obtain it. He learned that such implements 
were known and highly valued as charms among the people 
there, who called them ngiptn kubtg, "thunder teeth.” 

24. BtUakan Provinee.’ 

HeMoome of the Spanish period . — ^The Hester Collection contains 
a very interesting dark-blue glased jar, of South China proven- 
ance and probable 17th or early 18th century date, which was 
found as a treasured heirloom in a small barrio near Bulakan 
town, in June 1936. A similar piece, from an uncertain source, 
exists in my General Philippine Collection; while the late Eugene 
de Mitkiewicz found another in Pampanga, which is now m the 
W. Cameron Forbes Collection in Boston. 

These three specimens represent the best work that I have seen 
from the Shekwan factories, near Canton; and have a thick 
varicolored glaze that seems to change color in different lights 
in much the same manner as certain special types of variegated 
silks. 

26. Manila City: 

Poreelain-Age remaina . — Two exceptional specimens, both found 
in the deep excavations made when the S. J. Wilson and Trade 
and Oimmerce buildings were being built on Juan Luna Street 
(our Area ££-10), are worthy of special mention. 

The first specimen, found at a depth of about 10 feet (under 
the Trade and Commerce building), is a whole molar tooth 
weighing nearly 15 kilos from Elephae maxtmus (indieua), the 
“giant Indian elephant” The specimen has been positively 
identified by Dr. Balph von Koenigswald; and as the area where 
it lay has been under water for many centuries, it is well 
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preserved. By the uaocieted pottery, etc., it can be iteted back 
at least to the 16th century, if not earlier. 

The Bureau of Science formerly possessed a photograph of a 
somewhat similar tooth (fragmentary only) that had been 
excavated on the Luneta, near the sea*wall, but it may have 
been originally dredged up out of the Bay. This apecimen 
seemed to have been partly fossilised, and may have been older 
than the present one. Another related find was the broken 
half of an elephant tusk, excavated in the Santa Ana Site. 
Just how these three specimens came into the Manila area can 
now be only a matter for conjecture. 

The second of the two eaueptional specimens mentioned in 
the first paragraph above is a curious small green glased jar, 
found at a considerable depth under the S. J. Wilson building 
(about 2 meters bdow the street levd) la January, 1687 — and 
later acquired for the Hester Collection. By associated ceramic 
fragments the piece seems to have lain in a deposit of 15th 
or early 16th century material; but what makes it most interest- 
ing is that the vessel is of a style heretofore known only 
from the early Sung and Tang periods. However, the known 
Sung and Tang pieces are all black or brown (fia^, whereas 
the present one is covered with an opaque green. It is thus 
either a later copy of an early style, or a genuine early piece 
of unusual coloring (the type of green and paintlike quality of 
the glase suggesting the Tang period). In the latter case, 
the specimen would likely have been an heirloom piece brought 
to Manila in the 16th century by an early Chinese resident of 
Binondo. The undamaged condition of the little jar indicates 
that it fell in the water and was covered with silt. 

The considerable number of whole ceramic pieces found in 
this area indicates that the houses were built over the water. 
This is definitely proven by the great number of piles found at 
various depths throughout the EE-10 area and vicinity. The 
small forert of pile-stumps indicates many generations of pile* 
built dwellings within the area. 

36. Mindoro loland: 

Literary and hiatorieai eurvivals . — During the first six months of 
this year Harold Conklin has collected more than three hundred 
Mangyan manuscripts in the old syllabary — ^mostly inscribed 
on bamboo strips and cylinders, but in some cases on lime-tuoes, 
musical instruments, and the like. His collection of old songs, 
traditions, and magic notions and formulae is especially good. 
Some interesting fossils and a large ethnological collection were 
also secured. (Since July he has transferred to Palawan Island, 
where he is carrying on similar work among the pagan Tag- 
banoas.) 

My son, William G. Beyer, also visited southern Mindoro 
during April and May of this year— securing several good 
Mangyan lime-tubes, musical instruments, etc., inscribed with 
old songs; also a number of good fossils and other geological 
specimens. 
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39. Tabbte /eland: 

Stone-Age remaina. — During Edward H, Taylor’a 1923 trip, pi«- 
vioualy referred to, he nw a black Late Neolithic stone adae 
in Odionj^an, bdonging to a man named Luis Permelo who 
claimed to have found it at the foot of a lightning^truck tree, 
in the hilly interior of the Island. He would not part with it 
for any reasonable price. 

Poreelain-Age renuUne and burial-eave exphruHone. — Dr. Carl E. 
Quthe explored at least two caves on Tablas Island in 1928 or 
1924, and has described one of them. This is a fissure in the 
limestone cliffs, about 160 feet above the highwater mark, near 
the northeastern point of the Island, and is frequently heavily 
washed by rain>water coming down the fissure. He estimated 
that about six burials had been placed in the fissure at various 
times, causing a deposit of ceramic sherds and other objects 
in an area about 5 or 6 feet long by 4 feet vride, to a depth 
of about 18 inches. The follotring speeinMns wan obtained 
there: 1 green, 3 grey, 17 blue-aad-white^ and 1 black-and-white 
ceramic specimens, 9 pieces of dark jars, 1 overglase decorated 
fragment, and 1 of native pottery; 2 skdetal; or 85 epeeimens 
in all. This list would indicate that the burials were ^1 of the 
Ming period, and none earlier than the 15tb century. 

Doctor Guthe also visited one or two caves In Bomblon Island, 
but gives no data concerning them. 

41. Maebate Island: 

Poreelain-Age remains, ancient mines, and eave-ezplorations. — Dr, 
Carl Guthe records ten sites as having been investigated in 
Masbate, of which six were caves, two burial-grounds, one isol- 
ated Isnd-bunal, and one miscellaneous or doubtful. Three of 
the most productive sites have been described to some degree in 
published reports, and the data may be summarized and inter- 
preted as follows: 

First, a site at an old placer gold mine on the eastern shore 
of Fort Barrera, northwestern Masbate. Ancient gold-workings 
were found here, where a vein outcrops on the southern exposure 
of the hills. Below this outcrop was a large talus-slope, in 
which many ceramic fragments and other evidences of ancient 
inhabitation were found. Doctor Guthe an^ his party spent 
several days there in 1923, and secured the following midden 
material; 1 skeletal specimen; 3 metal objects (two of iron 
and one of copper or bronze) ; 6 stone artifacts, and one shell 
ornament; 4 green, 1 grey, 2 white, 80 blu»and-white, 2 black- 
and-white, and 8 overglaze ceramic fragments; 3 pieces dark 
jars, 2 of native pottery, and 2 miscellaneons objects; or 60 
specimens in all. The goneral evidence of the material indi- 
cates a Middle or Late Ming site. 

Second, a site in the extreme northwest tip of the Island— 
secidantally found in 1028. This consisted of one interesting 
Jar-burial of ttie early dragon-jar type, containing the cleaned 
bones of an adult and other objects. The jar was greenish- 



368 


The PhiKppine Journal of Seienee 


1M7 


brown glased, and covend by a bitdcen celadon bowl; vrtiUe 
under the jar then waa a stoneware bowl with a bady dia- 
integrated glase. The teeth found in the jar were particularly 
interesting, ae the four upper incisors had all originally been 
decorated with gold plugs, two of them stiU having seven plugs 
or small disks in each. They have been illustrated in Doctor 
Gnthe's paper on gold teeth. 

This burial shows close Unship to those in the Hacienda 
Ramona Site in Pampanga Province; and the date cannot be 
later than the Yuan period (18th or beginning 14th century). 
The possibility of an earlier date depends entirely on the char- 
actensticB of the dragon ju*, whidh are not stated. (If the 
dragons are archaic and ^h up on tiie shoulder of the jar, 
it may be pre-Yuan; if on the contrary they are large and low 
down in the middle of the jar, the specimen cannot be older 
than late Yuan or Early Ming — say 14th century.) 

Third, a site consisting of a small cave or rock>Bhdter, located 
near the town of Malibon, in the northwest tip of the Island, 
just a few miles from the jar>burial described above. Decayed 
fragments of a wooden coffin, sisable pieces of a Ussed dragon- 
jar, disintegrated skeletal remains, monochrome stoneware bowls, 
and pieces of nnglaied jars were all mixed together indis- 
criminately on the cave floor. Screening the deposits in several 
parts of the cave brought to light bone beads, points of deer- 
antlers, a thin gold disk with an embossed design, and 70 mis- 
cellaneous human teeth of which three had been ornamented— 
one being empty and the other two having thin gold plugs still 
in place. The impression given by this material is ^at there 
were two types of burial of different dates. The nnglaied jar^ 
fragments, bone beads, deer-antlers, etc., suggest Sung or 
earlier; while the coffin and dragon-jar fragments, with the 
gold teeth and embossed ornament, are doubtless Yuan or begin- 
ning Ming. 

Importartee of Maobato . — The above finds, added to the long list 
given in the body of this paper, emphasize again the great 
importance of Masbate Island as a field for future archaeological 
work. Neolithic, Iron-Age, ancient mines, and both early and 
late pre-Spanish Porcelain-Age deposits, have all been amply 
demonstrated. The productive territory covers several extensive 
areas, most of whi^ have as yet bera very inadequately ex- 
amined. It seems to offer ideal territory for a systematic ex- 
pedition of some magnitude, prepared to spend at least a year 
or two in the work. (Also see page 867.) 

42. Samar Island and Province: 

Stono-Age remains . — Since closing the body of this paper, 1 find 
that in November, 1924, Dr. Carl Guthe sent me sketches and 
measurements of two interesting stone implements from Samar 
(no definite localities givmi); while in May, 1981, Prof. J. 
Alston Hayden sent me a photograph and full measurements 
of a polished Middle Neolithic adze-gouge found in a Samar 
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€•▼6 by Dr. J. W, Chapnutn> of SUlinutn Univonity, Dnxnagaete^ 
Negros. Still later, on October 19, 1984, Dr. Bobert B. SilUnum 
brought that implement together with another smaller Late 
Neolithic plain-backed adse, found in the'same Samar cave, to 
Manila for study and identlfleation. Good drawings of both 
specimens in four positions, natural sise, were made at that 
time by Mias Natividad P. Noriega. The specimens were re- 
turned to the Museum at Dumaguete, and their subsequent fate 
during the war period is not yet known. 

One of the two pieces sketched by Doctor Guthe is evidently 
a true late palaeoMth, of a modified cleaver type, made of fiint 
or a fiintlike quarts; and is a little over 2 inches long by 11 
inches broad. The other piece is Baked or chipped from a hard 
limestone, and seams to be more in the nature of a protoneolith, 
about five inches in length. 

Of the two Neolithic Samar adaea frmn the BilHman Museum, 
the larger specimen is a gray adse-gouge over 6 inches long, 
by 2 inches broad and 1 inch thick; and it is made of a porphy- 
ritic andesite with shattered homUende crystals. The smaller 
specimen is a mottled greenish-grey adse, also of porifiiyritie 
andesite with hornblende crystals. It measures 21 by 1) inches, 
and 1 inch thick. 

The above described implements seem to indicate that both 
Late Palaeolithic and Neolithic cultures existed in Samar; and 
the exact location of the finds should be obtained from Doctors 
Guthe and Chapman. 

Further Buriaircave explorationa , — ^In addtion to the Suluan Island 
Site in southeastern Samar, which has already been discussed in 
the body of this paper. Dr. Carl Guthe also explored two burial- 
caves on small islands just off the west coast, and a little to the 
east of Daram Island IS miles due south of Catbalogan. The 
material in both caves had been much scattered about, but they 
bad both apparently been long used as places of bunal. In 
addition to 34 teeth ornamented with gold plugs, disks, etc., 
and a great quantity of miscellaneous skeletal material, the 
following other classes of objects were found in the two caves: 
(1) Numerous fragments of porcellanous and stoneware bowls, 
Ashes, and the like, all vrith celadon or other monochrome glazes 
(green, gray, or brown); also black-and-white decorated Suk- 
hotai or Sawankhalok wares, blue-and-whitq Chinese and Indo- 
China wares, and fragments of stoneware jars with greenish- 
brown glazes. (2) Fragments of native pottery, both plain and 
decorated. (8) Several iron tools or weapons, some of which 
seem to have had handles of deer-hom. (4) Numerous orna- 
ments, including bracelets, rings, and beads of shell, stone, and 
gold. (Some filed and r^-stained teeth were also found, in 
adAtion to those with gold pegs.) 

While it is impossible to judge accurately without a personal 
examination of the material, it still seems quite evident that 
at least three culture-periods are represented by the finds in 
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those two caves: A Late Iron Age, an Early Sung, and a mixed 
Yuan-Early Ming seem pretty clearly indicated. (Other minor 
culture divisions might well appear on closer eitamination.) 

43. Leyte taUmd and Previnee: 

Stone-Age remains . — ^In April, 1941, I received from Rodrigo O. 
Veles, of Cebu, a polished black stone adse that had been ac- 
cidentally excavated some years previously in Ormoe, Leyte; 
and had been kept during the intervening time in the Veles 
Collection at Cebu. All three of the adxes so far obtained from 
Lieyte are early Late Neolithic types, with plain backs or only 
slightly shaved transitional butts. Of the three, two are of 
black basalt, while the third is of a grey stone material not yet 
identified. 

44. Bohol Island and Provhue: 

(Since completing the main part of this paper, several new items 
have come to light — adding to or clarifying previous Bohol data. 
The most important are listed below.) 

Stone-Age finds . — The sketch of a possible palaeoUth from Bohol, 
sent to me in November, 1924, by Dr. Carl Guthe, has been 
located. It appears to be a well-fiaked late Palaeolithic or 
Mesolithic specimen, of roughly conical shape and about one 
inch in base diameter. The material is not stated, but it has 
a polished sheen like jasper or chert. It was found in the 
excavations at the Sukgang cave, east of Loay. 

In the same cave two Middle or Late Neohthie adzes, rather 
thick and made of a dark polished stone, also turned up. The 
edgee of both were somewhat chipped or broken. (As they 
had already been packed away, no sketches of the adzes were 
sent) 

Additional burial-eave find . — ^In the spring of this year (1947) 
Governor Eutiquio Boyles, of Ubay, Bohol, reported to Dr Jos£ 
Feliciano, of Manila, that an interesting burial<sve containing 
wooden coffins with skeletal and other remains, had been found 
at Pupug barrio, Mabini, Bohol; and suggested that something 
be done about it. (Up to present writing no attempt has been 
made to remove the remains; but the Natural History Museum 
may later send a qualified man there.) 

Poroelain-Age sites and finds . — ^The important Tagbilaran Site, 
investigated by E. D. Hester in 1939, has already been described 
in the main part of this paper; but it is now possible to give 
further data on three other interesting Bohol lots in the Hester 
Collection. 

The first lot consists of two celadon dishes of fine quality, 
obtained for Mr. Hester by Pedro Menguito in March, 1984. 
They were the result of aeddental excavations in or near Ma- 
ribohok; and at a later date Menguito obtained several other 
good pieces in that vicinity— both for Mr. Hester and for myself. 
The largest celadon is nearly a half meter in diameter, and 
bears a good-quality floral scroll design. It is probably of Yuan 
or Early Ming date. 
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The second lot eontisting of six good ceramic pieces, all ex- 
cavated in the vUlage of Maysdan, was obtained through the 
agency of the late Josd Crespo, then chief-engineer of the S. S. 
"Panay." All of the pieces are monochromes of Chinese and 
Indo-China origin, and appear to date all or mostly from the 
ISth century. It seems evident that several burials of the Yuan 
period are located in or near Masrsdan village. 

The third lot, also obtained through Crespo in November, 
1934, consists of three pieces found in Baklayan, Bohol. All 
three pieces are blue-and-white ware of the late 14th or early 
16th century; and one of them is a very unique water-vessel 
in the shape of a domestic fowl, with the head and tail repres- 
enting spout and handle, and with a further peculiar modifica- 
tion of the hole-bottom base. One of the tiiree pieces (a 
medium-small jarlet) is definitely akin to the “red-bottomed" 
group, of probable Indo-China origin. 

46. Cebu Island and Province: 

(Also in the case of Cebu, which is our most intensively explored 
area south of Luxon, a number of important items were over- 
looked. Part of them were with a group of mislaid papers 
recently located, after the main part of the present work had 
already been sent to the printer.) 

Stone-Age remains . — In 1874-1876 Dr. J. B. Steere made a scientific 
collecting trip through the southern Philippines, and has the 
following note concerning an old Spanish priest at Carmen, 
Cebu: "The old man, after a long search, found a curious stone 
axe which he had found when digging in the hillside upon which 
the church and convent stood, along with gold beads, a Chinese 
cup, and human bones. This was the first time that I had seen 
anything that told of an earlier occupation than the present 
one." — (Note furnished me by the late Prof. J. R. Hayden.) 

Poreelain-Age sites and finds , — In addition to the data given in 
the body of this paper, it is now possible to add three important 
items concerning early finds and collecting activities: 

First, in tearing down some old walls in 1848 at the town of 
Cordoba, on Mactan Island, a remarkable small bronze image of 
the Hindu god Siva was found; later presented to the museum 
of the Ateneo de Manila, and destroyed by the Ateneo fire some 
years before the war. It was identified in 1912 by Dr. G. P. 
Rouffaer— at which time I had it photographed and measured. 
It probably dates from the Madjapahit period; and it would be 
interesting to know the character of the “old walls” tom down 
a century ago, as it is ponible that they may have been of pre- 
Spanish construction. 

Second, concerning the important site on the hill above tho 
Naga cement plant, I have examined two other small but inter- 
esting ceramic collections found there. One belonged to the late 
Alfredo Pardo de Tavera, and the other to Mr. Claude Bussell. 
Considering their material and that in the Michigan Collection 
as a single lot, it appears that this site is wholy pre-Ming and 
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parts of it go back to a late Tang or very early Sung date. 
Two of the pieces are of pare white poi-ftng ware, with em- 
bossed decoration; and nearly all of tiie specimens are among 
the finest Sung-type wares yet found in the Philippines. 

Third, it is now possible to give some account of the Cebu 
material in the Hester Collection and brief notes on six of the 
sites represented. The total Collection contains over 500 ceram- 
ic pieces obtained from Cebu collectors or agents, but the great 
majority have no proper site-data or field-notes attached. How- 
ever, the following slte^iotes for six small apecial lots are 
worthy of record: 

(1) A good small green Lungehuan celadon dish of the special 
“tub-shaped" variety was excavated from a grave in the Gua- 
dalupe hils, just back of Cebu City, prior to 1988, along with 
a number of other good ceramic pieces aapiired by Mrs. Robert 
Landon, of Cebu. Later, in 1985, Mr. Landon gave Hester 
two pieces said to have been found in the same area. One is 
also a tub-shaped dish of late Sung date, but the other represents 
a much later site, being a Sawankhalok piece of 15th or early 
16th century date. It is probable that there were two sites in 
this locality — ^both excavated by Landon’s employees. 

(2) A luge grey-green celadon dish with fluted sides, of late 
Sung or Ydan date, was excavated in October, 1988, from a 
single land-burial site in the barrio of Pongwa, Cebu, and was 
obtained for Hester by Pedro Menguito in ManA, 1984. 

(8) A small tub-shaped green edadon dish, also of late Sung 
or Yfian date, was excavated in Bantayan, and obtained for 
Hester by Pedro Menguito in March, 1984. A number of other 
good spedmens in Manila collections have come from the same 
area in which this piece vma found. 

(4) Another tub-shaped dish with an olive-brown glaze was 
excavated in Lagtang barrio of Talisay, from a pre-Ming grave. 
It was obtained by Mr. Hester at the same time and in the 
same way as No. 8. 

(6) An interesting melon-shaped jarlet with eight deeply 
molded lobes, covered with an opaque white glaae of Indo-China 
or Swankhalok type, was excavated at San Bemigio, Cebu, and 
obtained for Hester in November, 1984, by Josd Crespo. Other 
pieces found with this specimen were taken by a Cebu collector. 
The date is 14th or 15th century. 

(6) Three probable 14th century Siamese pieces all excavated 
from a single site in Dumanjug, Cebu, were obtained by Hester 
at the same time and in tae same way as No. 6. One specimen 
appears to be the type called "Lopbuii ware" by Phya Nakon; 
while the other two are normal early Sawanldialok pieces. 
(Hy own collection confirms the existence of a 14th century 
site in Dumanjug.) 

49. Panay Island: 

Burial-eavs84 — ^In 1914 Petronilo Cortes, head ranger of the Iloilo 
Forest Station, reported that in Balison barrio of Pilar, Capis 
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Province, there exists a cave containing many old coflBns of 
native hardwoods, and otiier remains. At that time five reason- 
ably whole coffins were counted, and many broken and decayed 
ones. The local inhabitant fear to disturb these remains, which 
they believe go back to a very remote period. 

Along the Panay Bailroad, between Ventura and Buntog, 
there are very high cliffs of white coral rock, said to be honey- 
combed with caves. They can be reached from Dumalag, which 
contains, also, a very old and interesting church. It is not 
known whether there are burials in these eaves or not, but 
the local people believe that they are inhabited by evil spirits 
and noxious animals. 

51. Kttiamian Inkmda: 

Burial-eaves. — ^In August, 1884, Alfred Marche visited a number 
of burial-caves on the small island of Pefion de Coron. He 
seems to have obtained chiefly skeletal remains, some pieces of 
native pottery, edible shell-fish remains, and a number of curious 
stone sinkers. Dr. Carl Guthe’a finds on the same island have 
been already described in the main part of the paper. Marche 
has many interesting comments on the life, culture, and history 
of the pagan Tagbanuas, throughout the Kalamian Islands and 
Palawan. 

66. Surigao Previnee: 

Burial-eavea and other romains. — About 1880 Dr. J. Montano 
visited the Magbulacao cave near Dinagat Island, northeast of 
Sungao town. Also the Tinagbo cave on the islet of Taganaan; 
and two caves at Kabatuan, on Lake Mainit. He seems to have 
obtained chiefly skeletal remains in which he was particularly 
interested. 

Among the specimens obtained by Dr. Carl Guthe from Su- 
rigao caves, he mentioned one unglaaed piece that from hia 
description seems to be a Khmer ware, similar to Babcock’s 
Leyte jar, and my own finds from Bohol, Cebu, and eastern 
Negroa If so, this is the first report of this ware outside the 
central Visayas — Doctor Guthe’s other mentions of it being 
seven pieces or fragments from Bohol, two from Cebu, two 
from east Negros, and one from Zamboanga. It is interesting 
to note how closely his earlier finds correspond, both in dis- 
tribution and proportional quantity, with my later ones. 

In another place Doctor Guthe speaks of "some very in- 
teresting winged clay pipes from eastern Mindanao’’— doubtless 
referring to his finds in the Surigao caves. ’The only pipe in my 
collection that corresponds to this description is also from Su- 
rigao; see the Peters’ Site near Placer, already described. 

68. Samal Island (tn Davao Oulf) : 

Burial eaves. — ^About 1880 or 1881 Dr. J. Montano explored a 
number of burial-caves and niches on the small Malipano Island, 
on the west coast of Samal. He obtained chiefly skeletal ma- 
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tcrial. (See account in Chapter VIII of hia “Voyage aux Phil* 
ippines et en Halaisie,” of wMeh no copy U now available here.) 

68. Borneo I eland: 

Stone-Age remains. — In 1985 Doctor van der Hoop published notes 
on a Neolithic barkcloth beater from Dutch Borneo, very similar 
to those found in the Philippines. (Illustrated in Plate 36, 
Catalogue of the Batavia Uuseum issued in 1941.) 

In February, 1912, J. C. Moulton published a paper entitled 
“Some stone implements found in Sarawak," in Vol. I of the 
Sarawak Muaeum Journal, of which no copy is now available 
here. (Also see page 12 of the “Report on the Sarawak Museum 
for 1906,” by 3. Hewitt.) 

The original report on Everett’s palaeolith was printed in the 
Proeeedinge of the Royal Society, No. 208 (London, 1880) pp. 
6-7. 

A very important account of stone implements m Borneo is 
also contained in A. C. Haddon’a “Headhunters, Black, White, 
and Brown" [London, 1901) pp. 827, 868-875, and fig. 83] 
(showing four Neolithic adzes and gouges) . They are commonly 
regarded as toe-nails of the thunder god, and as having great 
potency as charms. 

Miaeellaneoua data on Phtlippine caves and general finde . — ^The following 
data have been furnished by University students and instructors, on the 
presence of caves or other remains m their home districts. In most 
cases it is uncertain whether the caves contain human remains or not, 
but some of them are undoubtedly worthy of investigation. 

(1) Julian Maguigad reported in 1921 that there are two good-sized 

caves in Cagayan Province, at a place called Ktra, near Mt. 
Kalao. One of them was first discovered in 1906 by an Amer- 
ican teacher named Duncan. It is in the face of a steep cliff 
high up on the mountainside, and can only be reached by a rope 
ladder. 

(2) Francisco C. Domingo in 1921 reported that there is a very deep 

cave just northeast of Bauang, La Union Province, called “Li- 
pit.” It contains many bats. The local people fear it greatly, 
and will not enter it. 

(8) F. C. Domingo also reports that near the towns of Mayantok and 
Santa Ignaeia, Tarlac Province, there are many small and 
medium-sized caves. Some of them are as much as 8 by 12 
meters in size. Daring the rainy season the Aotas or local 
Negritos often use them as shelters. Some also contain bats. 
(This group of eaves should certainly be investigated.) 

(4) Josd Bautista in 1921 reported that, in addition to the well-known 
Montalban cave, there are numerous other eaves worthy of in- 
vestigation in ^e Puray, Wawa, and Marikina River Valleys 
in Rizal Province. Some arc known to contain only bats, but 
others are rumored to possess hidden treasures. 

(6) The late Hammon H. Buck reported to me about 1922 that tiiere 
are some interesting unexplored caves near Alfonso, in Cavite 
Province— especially to the south, in the barrio of Esperanza — 
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and that there are two interesting caves in the Talisay Bidga 
(A Teacher in Talisay, married to Maria Laurel, knows their 
location.) 

(6) Gregorio Sancianco in 1921, and several other students at later 

dates, have reported a number of interesting caves in Ba* 
tangas Province. On Kamotas peak of Mt. Santo Tomas there 
is said to be an enchanted cave, about which a legion of stories 
are told. It is said that a coflln filled with precious stones 
was once obtained from it. There is a large cave at Altura, 
6 kilometers from Tanauan; and another called Malaking Pulo* 
about 1 kilometer from the Altura cave. In Bagbag barrio 
there is the Plntong cave (about 9 kilometers from Tanauan) ; 
said to contain dishes and other utensils. It is also said to 
have been inhabited before the great eruption of Taal Volcano 
in 1764. 

(7) Sometime in the early 1930s Captain Baja, of Lucena, reported 

seeing a number of undisturbed burial-jars in a cllfT at the left 
entrance of the river mouth between Mulanay and Bondo, Ta> 
yabas Province. Broken ceramic wares, bones, and other 
objects were seen in the place. The nearest railroad station 
is Panson; thence to Mulanay by boat. 

(8) In August, 1936, Dr. Francisco Gomez reported finding in a 

barrio of Naga, Camarincs Sur, while cutting through a small 
hill, several pieces of (fossilized?) mammalian bone and one 
very large tooth, all at a dcptli of about seven meters in ap* 
patently undisturbed strata. The strata from the surface 
down arc as follows, first thick black clayey soil, then toft 
adobe stone (tufa), then clay, then red sand, then rather hard 
adobe stone — and it is under this latter stratum that the bones 
were found. (This site should certainly bo investigated.) 

(9) The late E. E. Schneider called my attention to the fact that the 

well-known Bikol dictionary by Marcos do Lisboa (first issued 
in 1764; reprinted in 1866) has the word ‘‘onto’” for Neolithic 
stone axe, defining it as follows; "Los dicntes delanteros do 
arriba." In other words, “teeth fallen from the sky.” 

(10) Students from Marinduquc have reported as late as 1026 that the 

Talembang cave near Boak still contains bones, pottery, etc., in 
considerable quantity. Also tho six small caves on the Tres 
Reyes islet. 

(11) The late Prof. Otto J. Schcercr called my attention to a note in 

Montano’s “Rapport” (Pans, 1885), p. 333, in whicli he states 
that polished stone axes are called "teeth of the thunder beast” 
on Mindanao; and that Sebastian Vidal y Solcr had a collection 
of polished axes, adzes, chisels, and the like, obtained from 
that island. (It is known that Mrs Vidal removed the family 
possessions to Philadelphia before the Spanish-Amcrican war, 
and spent her last years there — so it is possible that this 
collection is still in the United States.) 

In closing the Addendum it may be of interest to point out 
that while the nature and lengrth of the ‘present paper has pre- 
cluded the addition of an adequate Bibliography, nevertheless 
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such a work is in the course of preparation and the need of 
publishing it at an early date is fully appreciated. 

The basic plan of the work, which must of necessity include 
several hundreds of titles, is to follow the same geographic 
arrangement utilized in the present paper— and to include under 
each serially numbered area all important or essential refer- 
ences, printed and manuscript, so far as knowledge of them is 
available here. Minor or inaccurate references, that contain 
little or no real information, will be intentionally omitted from 
the list. In other words, the “Bibliography of Philippine Arch- 
aeology by Geographic Areas” is indicated to be an essential sup- 
plement to the present geographic review of the material itself. 

In listing important manuscript compilations, such as my 
two general works mentioned in the Introduction and the speci- 
men catalogues, a full list of toe included individual papers or 
chapters will be given. For this reason toe list of “Philippine 
Artoaeology” papers will not be added to the present already 
too lengthy production, and it should be looked for in the “Bibli- 
ography” which it is hoped will be published within toe coming 
year. If feasible, some additional site-maps and supplementary 
notes to the present paper may be included at that time. 

— (H. 0. B., August 81, 1947.)* 


* As the possafe of this paper through the press has been considerably 
delayed, I am taking advantage of the opportunity to add the following 
SIX final notes to the page proof: 

(1) Pardo de Tavrra CoUeetton . — At least 80 per cent of the 
collection of old Philippine ceramics, woodcarvings, manuscripts, 
photographs, etc., formerly owned by Dr. T. H. Pardo de Tavera, 
survived the war and is now in the hands of Mrs. Alfredo Pardo 
de Tavera in Quezon City. Especially notable are several excavated 
and heirloom pieces from Cebu and other Visayan Islands: Sawan- 
khalok celadons, etc., from Marinduqne eaves (see p. 260): and, 
above all, the only known perfect specimen of “Manila Ware’* from 
the 17th century San Pedro Makati kilns. It is to be hoped that 
this collection may be ultimately acquired by the National Museum. 

(2) Janoe’o finds at Caiatagan tn Batanpus.— The excavations 
and finds of Olov T. Janse, already briefiy described on p. 245, 
have recently been made the subject of an illustrated article in the 
1946 Annual Kenort of the Smithsonian Institution. As Doctor 
Janse’s contacts here were almost wholly with administrative offi- 
cials who were unfamiliar with the scientific work being carried on, 
it is not surarising that he makes some very incorrect statements 
concerning Philippine Archaeology in general. 

While the work at Caiatagan was systematically done, it is to 
be regretted that Doctor Janse made no attempt to familiarize 
hhnself with what had been previously accomplished in Philippine 
Archaeology or to examine even superficially the collection of more 
than half a million classified specimens then stored up in Manila — 
nor the more than 20 volumes of exploration records and horizon- 
determinations that were accessible to any quaUfled sdentiat. In 
fact, the identification and dating of a majority of his finds were 
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done by myself at the request of the Director of the National 
Museum. 

While publication of archaeological results has been admittedly 
slow, in the Philippines, the amount of work actually accomplished 
is amply demonstrated by the present paper— and as more detailed 
site-stuaies are published from time to time, the results can easily 
speak for themselves. 

(3) Additional notes on Stone-Age finds from Masbate. — The fol- 
lowing old notes on Masbate stone-implements and cave-remains, 
by Wilbur Wilson, have recently been recovered: “In 1908, three 
large stone mortars and three stone pestles were found in one of 
the ancient mine workings at Rio Guinobatan. The largest mortar 
was nearly 8 feet in diameter. Some grooved hammei^stones, mostly 
spherical, were also found that year in the same locality — the big- 
gest being 6 inches in diameter, completely encircled by a groove } 
inch wide.” 

In May, 1911, a polished black stone adze, about 2 inches wide 
at the blade, was found by Wilson in the north Batuftj^n cave, 
in the same area where Smith’s later finds were made in 1920. 
Later on, three or four other stone implements (adzes and chisels) 
were found on the floor of the small room adjoining the larger 
cave. Wilson believes that still others might be found in one por- 
tion of the cave where a cave-in has cove^ a considerable section 
of the floor. 

Wilson’s notes further state that several interesting eaves exist 
near San Isidro, Masbate; and another one on (Captain Heath's 
ranch at Bugtong. He has also seen interesting remains in some 
eaves on the norub end of Tieao Island. 

(4) The Babeoek Colleetion, from Leyte. Camtguin Island, and 
Lanao. — Recent information on the fate of this interesting collection 
(discussed on pp. 275-276, 800, and 317, ante) has come to hand 
with Major Babeoek’s postwar visit to Manila as a member of the 
Veterans Administration. 

While most of the smaller pieces in his collection were shipped 
or taken by him to the United States prior to the war, all of the 
larger pieces were left here— stored in a room at the Y. M. C. A. 
Apparently all of the latter (including the unique Khmer vase 
from Leyte) were destroyed or looted during the war, as he has 
not been able to find any trace of them. This constitutes a real 
loss to Philippine ceramic history — particularly as no adequate 
photographs or drawings exist. 

(5) Philippine Craniology. — ^In 1901-1904 G. A. Koeze published 
his valuable Cranta Ethniea Pkthppzmea, giving detailed measure- 
ments and descriptions (and many illustrations) of 249 Philippine 
skulls from the Schadenberg Collection purchased by the Leiden 
Museum. Of these, nearly one-third were obtained from caves of 
archaeological interest (see Samal Island, etc.). 

During the war a most interesting new work — entitled Craneos 
de FUtpinas — ^was published at Madrid in 1942, the author being 
Francisco de las Barras de Aragon. This valuable production de- 
scribes and illustrates the collection of Philippine skulls in the 
Anthropological Museum at Madrid — totalling 81 specimens from 
17 provinces and islands. Of these, at least 19 skuils were found 
in caves of archaeological interest. 

It is too late to now attempt an adequate discussion of the valuable 
data contained in these craniologieal vrorks, which must be reserved 
for a future supplement to the present paper. 

(6) Bibliography . — More than 1,100 titles have already been pre- 
pared for the Bibliography of Philippine Archaeology, mentioned on 
pp. 365-366, ante. The total titles are expected to reach about 1,500. 
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(Une drawings nre br Hsniiel H Santiago. Photographs are either tnm the Beyer 
or the Hester Colleetion) 

Plate 1 

Fra. 1. Fossil steiradon tooth, from a Middle Pleistocene deposit at Site A, 
Rizal Province; natural size. (This deposit contains also tde- 
tites and early palaeoliths.) 

2. Three early palaeoliths of chalcedony from Middle Pleistocene 
deposits in Rlzal Province; X |. (Sites A and B.) 

Plate 2 

Fro. 1. Four typical Rizaliies, or Philippine tektites, from the Lake Dis- 
trict of Btzal Province; X J, (From a Middle Pleistocene de- 
posit.) 

2. One big Zanibales-Pangasinan tektitc, with rare type of radiating 

surface sculpture; from the Babuyan Site, near Zambales-Pan- 
gasinan border; X J. 

3. One extra-large Bikol tektite, with deep gpnoving; from dredging 

operations near Paracale, Camannes Norte; X 3 . 

PtATE S 

Fro. 1. Davao pnlaeolith of browm jasper, found by F. G. Roth in a gravel 
pit thought to be Middle or Late Pleistocene; X 3 , 

2. Bulakan early palacolith from Site W. 

3. Rizal Province palacolith from Site A; found with stegodon fossils 

and tektites; X j. (Clialccdony.) 

4. Typical Late Pleistocene palacolith, from Site G near border of 

Bulakan and Rizal Provinces. (Of flinllikc cliert) Resembles 
rcrta’Ti European Chellean types, and certain cognate forms from 
the Pleistocene lateritc beds of the Madras presidency in India. 

5. A probahle Late Plei'.towne palaeolith of well-patinated obsidian; 

from Site 26 of the Rizal Province Lake District; x 3 . 

Plate 4 

Fro. 1. A Mesolithic artifact of Iloabinhian type; from Site P on the 
Rizal-Bulacan borderline; x 8 . (Of a tougli quartzite.) This 
type common tn Indo-Chma, but relatively rare in Luzon. 

2. A probable Mesolithic flint artifact of the large implement type 
(but may be Late Pleistocene), from Site A, Rizal Province; 
natural size. 

8 . Eight Mesolithic semimieroiiths of obsidian and chert; from the 
Lake District of Bizol Province; X |. 

Plate 5 

Fro. 1. Eight Mesolithic or Protoneolithic microliths of chalcedony, flint, 
and other translucent materials; all from Rizal Province, several 
sites; natural size. (In reversed position.) 

2. Two Protoneolithic axe-adzes, ground at the blade only; both tram 
Site C, Bizal Province; natural size. 
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Plate 6 

Pig. 1. Typical Early Neolithic adze, in three positions (face, edge, and 
cross-section) ; from Site 22, “Kalumpang,” in the Lake District 
of Kizal Province: x 8. (Of andesite, thickly patinated.) 
Closely related to the Early Neolithic of Bacson, Indo-China. 
2. Rounded form of Early Neolithic adze, or chisel, in three positions 
as above; from Site A, Rizal Province; X (Of andesite, 
thickly patinated ) The “Walzenbeil” type of Heine-Geldem. 

Plate 7 

Transitional form from the Early to the Middle Neolithic adze, in four 
positions (edge, face, cross-section, and ridged back) ; from Site W, 
Bulakan Province; about i natural size. (Of andesite, thickly pa- 
tinated. This is the earliest known form of the ridged adze. 

Plate 8 

Fig. 1. Early type of shouldered adze, very rare in Philippines; from 
Tanauan, Batangas Province; natural size. (Of andesite, well 
patinated.) This type is best known from Assam, Burma, and 
parts of Indo-China. 

2. Small disk of flinty quartz, with sharpened edges; from Tanauan, 
Batangas Province, and found with shouldered adze; natural 
size. Several similar specimens have been found, all from Ba- 
tangas sites; but the type is known also from Hongkong. 

8. A later type of shouldered adze, showing kinship to the shouldered 
bronze celt; from Batangas Province; natural size. (Of a fine- 
grained porphyry.) Only two shouldered axes are known from 
Rizal Province, and these both show kinship to Formosan and 
Celebes types rather than to the Indo-China and Batangas 
varieties. 

4 . A small thin chisel with a rare type of pointed butt; from Site 
C, Rizal Province; natural size. (All specimens on this Plate 
are regarded as Middle Neolithic types, some early and some 
late.) In reversed position. 

6. Typical tanged adze from Batangas Province, of the type believed 
to be ancestral to the tanged adzes of the central and eastern 
Pacific Islands region; X {. (This type is scarce in the Philip- 
pines, being replaced by the "stepped” adze.) 

Plate 9 

Fig. 1. Ten Neolithic flaked tools of obsidian (scrapers, points, knife-saws, 
and combination tools); from Early and Middle Neolithic sites 
in Rizal Province. Large numbers of used flaked tools of these 
types are found in Rizal, Bulacan, and Batangas Provinces; x S' 
2. The backs of two Late Neolithic trapezoidal adzes, showing early 
transitional forms leading up to the “stepped” adze ; both made of 
fined-grained black basalt, the smaller specimen (from Ifugao) 
beinp’ thinly patinated and showing the earliest type of butt- 
shaving; about J natural size. The larger specimen (from Bi- 
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nangonan, Rizal Province) ahows a alightly deeper reaming out 
of the primitive “atep.” (About I natural size.) 

Plate 10 

FiC. 1. Six Neolithic flaked arrowpomts and apearheada, all from Rizai 
Province sites; natural size. (Three of obsidian, and three of 
chalcedony and flint.) 

2. Three types of Late Neolithic nephrite spearheads of the polished 
variety; all from Batangas sites; natural size. (Eight different 
shapes exist.) 

Plate 11 

Fig. 1. Six Late Neolithic adzes (all trapezoidal in cross-section), showing 
gradual evolution of the fully “stepped” form; all from Batangas 
sites; X 1 . (Mostly of hard grey and black stones.) 

2. Late Neolithic gouge (with cross-section), made of highly polished 
and very hard mottled violet-grey stone; from a Batangas site; 
X 4- 

S. Small Late Neolithic adze or chisel of clear green jade, plain- 
backed; from a Batangas site, in San Felipe; x 4. 

4. Polished block of clear green jade, about 7 mm. thick, being sawn 
in narrow sections for bead-making; from a San Felipe site, 
Batangas Province; X 4. (First step in manufacture of long 
cylindrical jade beads.) 

Plate 12 

Fig. 1. Engraved grey stone block believed to have been used in printing 
designs on barkcloth, in the Batangas Late Neolithic period; 
X :l. (Some barkcloth beaters, with a special type of lining, 
were probably used as printers.) 

2. Medium-sized adze of a fine quality of polished nephrite, partially 

sawn in two; from a Batangas site; x L 

3. Fragments of four types of jade bracelets, two clear green, one 

yellow-green and one greenish grey) ; all from Batangas sites 
in the Cuenca area; X S. (The third specimen from the top is 
related to a special type of Late Neolithic jade ornament, usually 
appearing as an earring or as an amulet-pendant, regarding 
which I am publishing a separate paper.) 

4. Middle or Late Neolithic barkcloth-beatcr and printer; formerly in 

the museum of the Ateneo de Manila, where it was labelled as 
having been found in 1889 in use as an idol by the pagans of 
eastern Misaims, who believed that it had fallen from the sky; 
about 4 natural size. (The “horned” type of beater is known 
throughout the Philippines, having been found in Luzon, Cebu, 
and Mindanao. Two other types, one straight-backed and one 
with a grooved body, are known from Luzon and Cebu only.) 

Plate 18 

Fig. 1. The four whole bronze celts found in the Batangas sites; about 
S natural size. (Two upiier specimens were taken away by 
the Japanese during the war; but the two lower specimens are 
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still in the collection.) Closely related types have been found 
in Indo-China, Hongkone, and Celebes. 

2. Reconstruction of the one bronze spearhead found in the Batangas 
sites, only about one-third of the specimen having been actually 
recovered, X L. (Could have been a dagger blade? 

S. Bronze grrip from the handle of a dagger; from a mixed Bronze- Age 
and Laie-Neolithtc area in Batangas; about g natural size. 
(Similar specimens have been found with Bronze-Age earrings 
and other jewelry, in Rizal Province.) 

Plate 14 

Reconstruction of six decorated pottery vessels of the Early Iron Age; 
fiom Riral Piovince Sites A, C, and H, about i natural size. (This 
type of pottery decoration dates from the 2d century B. C. to the 2d 
century A. n., and is found in Celebes, the Philippines, Japan, Korea, 
and southern Manchuiia. Some archaeologists believe that it oiigi- 
nated in Asm Minor or southern India.) 

Plate 15 

PlO. 1. Small Early Iron-Age vase from a land-burial near Calapan, 
Miiidoio (ite area No. UG in text), about i natuial ui/c 

2. Pottery disk, carved from a potsherd; from an Early Iron- Age 
gia\e in Site C, Rizal Province, X 1. (From two or three up 
to a dozen or more such disks are found in nearly every pre- 
historic Iron-Age grave. They are regarded either as grave toys 
or as symbols of primitive “money.”) 

5. Heavy gold carring from an Early Iron-.\ge grave on Hill No. 1, 

at Site A in Kisal Province; x This type was found only 
in the graves of chieftains or wealtliy men — the type in women’s 
graves being of oval shape and smaller size. (All existing spec- 
imens were taken by the Jajiancsc during the war.) 

4. Creon gl.i'.n bi act lei fioni the name grave as Fig. 3 above; about I 
natural size. Evidence has been found indicating that this type 
of glass was manufactured at Site A. 

6. Early Iron- Age beads from graves at Site A, Rizal Province; about 

H natural s.ze Stone beads arc chiefly of carnelian, rock-crys- 
tal, banded agate, and a few of amethyst and other semiprecious 
stones. The other beads are of green and blue glass (locally 
madc^ ) , and of rod, yellow, and orange glassy pastes. Borne of 
the holes in the earlier stone beads are very crookedly bored, 
usually starting in from both ends and often meeting irreg- 
ularly. 

Plate 16. Late Tang and Early Sdno Wakes — ( flrn to 11th Century). 

Fig. 1. A fruits-shaped fluted small covered round box, made of a line qual- 
ity of Ying Ch’ing thin porcelain, covered with a thin bluish- 
green glaze; with an embossed inscription in Korean eharaeters 
on the base that indicate a 10th or 11th century date for the 
piece: about } natural size. Formerly in the collection of Mr. 
and Mrs. Kenneth B. Day; found in a land-burial site near the 
Cebu cement works at Naga, about 20 km. south of Cebu City, 
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Msociftted with early Suns Tingr ware and celadon pieces. (A 
similar piece exists in the Eumorfopoulos Collection in Eng- 
land.) 

2. Small white-glazed porcelain vase, in the Hester Collection; found 
with other pieces of probable Late Tang date, in a grave ex- 
cavated by Pio Montenegro in the Batancs Islands; about } 
natural size. 

8. Tiger’s head of white porcelain covered with a thin bluish-green 
glaze of Ylng Ch’ing type; found m an Early Sung-period site 
(Site E) in Rizal Province; X i. Several other small images, 
representing human and animal figures in various positions, were 
found in the same site. 

4 . Late Tang or Early Sung bowl, with incised fioral scrolls inside, 
under an unusual bluish-grey glaze; design and workmanship 
similar to certain early pieces found in Batanes and Sulu Prov- 
inces; about I natural diameter. 

Plate 17. Typical Luncchuan Sung oiladons of the 

llTU AND 12 th CENTUUIES 

Eio 1. l^rgc Lungchuan celadon, dish, 14 inches in diameter, of good 
color and workmanship; from a laud-bunul in southwcslem 
Cebu. (Twelfth century date.) 

2. Two typical Sung celadon bowls; both from land-burials in southern 
Cebu; about i natural size. Similar types are known from North 
China and Korea — the narrow foot-ring and lotus-pctalled 
sides being characteristic of the early Sung pieces. (Lungchuan 
body ware, and tluck giecn g]a.i:e ) 

Plate 18. Sawankualok black-glazed and celadon fieces of 
13th and 14th century types 

Fig. 1. Four small vases or bottles of black-glazed and dark-brown glazed 
Sawankhalok stoncwaie; from the IleAter Collection, all being 
found in land-bunals in Bohol and southern Cebu; about } 
natural size. 

2. Sawankhalok celadon large jarlet or bottle, with two cars; from 
the Hester Collection, found in Cebu; about } natural size. 
(Good specimen, with olive-green glaze.) 

Plate 19. FoinsTEENTH-CENxuRY Sawankhalok Celadon Bowl 
Two views of medium-large Sawankhalok celadon bowl, with dark-green 
crackled glaze; from my General Philippine Collection, found in a 
southern Cebu land-buruil; alniul t natural size. Black stand-ring 
on base is characteristic of all Sawankhalok wares. 

Plate 20. Typical iakge Ming jars 
Fig. 1. A large brown-glazed stoneware jar, with two dragons in relief; 

found in 1886 in a limestone burial niche uncovered during a 
storm, in the mountains just back of Wak barrio, Balambang, 
Cebu Island. Design is partly filled with a lime deposit difficult 
to remove. When found, jar was covered with an engraved 
but considerably corroded silver plaque, which was later sold to 
a Chinese merchant. This specimen was collected in 1920 at 
Wak barrio by Eugene de Mitkiewicz, and is now in the W. 
Cameron Forbes Collection at Woods Hole, Maasaehusetts. It 
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is of late 16th or early 16tb century date; and neunrea 28 
inches in height. 

2. Early Ming blue-and-vrhite jar, excavated from an early Uing 
grave in south-central Cebu Province. Specimen is a little 
less than 20 inches high, and is of l&th century date — being 
covered with an elaborate floral design in a dark violet blue. 
(From my General Philippine Collection.) 

3- A large brown-glazed stoneware jar with lionhead ears and incised 
dragon design, of Iflth century or beginning 17th century Late 
Ming date and style. Some fragments have been found in 
caves, but usually jars of this type are heirloom pieces preserved 
in native homes. This specimen, which is 28 inches high, came 
from southern Cebu. (General Philippine Collection.) 

Plate 21. Indo-China(?) and Eably Mino Chinese wares op the 
14th or BEOINNINC 16TH CENTURY 

Fig 1. Two interesting jarlets with unusual blue-and-white or black-and- 
white designs, belonging to the special “red-bottomed" grou;* 
believed to have been made somewhere in Indo-China or South 
China. From the Hester Collection; found in Cebu or Bohol. 
(The large specimen, i actual size, is known in our notes as the 
“Forbes type.”) 

2. Two small square water-vessels (for the inkstand) , with designs in 
a dark Mohammedan blue on the sides, and originally with 
molded archaic white dragons on top; originally from the Veles 
(Collection, both having been found in early 16th century land- 
bunals in Cebu; about I natural size. Fragments bearing 
designs of this type were the only blue-and-white Bpeeimen.s 
found in the 14th century area of Site B in Rizal Province — 
and they are regarded as among the earliest Mmg blue-and- 
whites to be made. 

Plate 22. A Special type of Indo-China black-and-white ware of thk 
“red-bottomed” oroup 

Top and bottom views of a small plate, belonging to the “red-bottomed” 
group, with black floral design under a flnely crackled straw-colored 
glaze, and with five peg-marks on the upper side; believed to have 
been produced in Indo-China or in some unknown Siamese or Soutli 
China kiln. Of 14th century date; found in a land-burial of central 
Cebu; about i natural diameter. The Shino wares of the Japanese 
were copied from this type. 

TEXT FIGURES 

Fio. 1. Map of the Rizal Province Archaeological Survey, covering sites 
found up to the end of 1929 (106 sites in all) ; 14 additional 
sites, recorded in 1930, not being shown here, ((topied in reduced 
size from the original 1930 blueprint, by Manuel Santiago.) 

2. Archaeological map of Jolo Island, Sulu Province, showing 20 
recorded sites found and partially explored by the late Capt 
F. G. Roth. (Copied in reduced size by Manuel Santiago, from 
the original large map prepared by F. G. Roth and R. O. Beyer 
in January, 1940.) 
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